Celebrating 25 Years .
Of a Xerox Original

By Michael

Washington Post Staff Wm.er

SUTINE
' You never saw 50 many hlue
smts
- The Xerox 914. COp:er the' orig
mal is 25 years old, anel: ysesterdayg
Xerox - Corp. gave a 914,_to the
Smithgonian.
. It. wasn’t your usualiaxecutive:
lunch: The room was filled.with-the,.
very men who put that gioneenng
machine together, designed’it; and
manufactured and sold it. L
This is one of the more hamrass—
ing sagas of American industry, |
about a modest firm in Rochester,
N.Y., named the Haloid :Co.,. with..
500 employes. and a president
named Joseph C. Wilson who was .
willing to spend—-in perfecting and -

The Xerox
9200,

make two
copies 4
" second.

T
“Joe Wilson: found hunse]f * said-
" See XEROX, B2, Col. 3
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Ready for Business

By Michael Schrage
Washington Post Stalf Writer

AUSTIN, Tex.—With the skill
and savvy that once made him
Washington's consumate high tech-

- nocrat, retired admiral Bobby Ray
Inman has turned his talents from
the classified to the proprietary.

The man who managed this coun-
try's most sophisticated national
security technologies—he ran the
‘National Security Agency from
1977 to.1981 and served as deputy
director of the CiA—has glided
smoothly to. the . private séctor,
where he now bids to become the

unofficial US, ambassador of innq--

vation.

“Much to my surprise, [ haven't
needed to adapt my management
‘style at all,” said Inman, with a dis-
arming deployment of his gap-
toothed grin, “The management
- skills I've acquired through trial and
painful error are serving me well
here.” '

Inman. is-chairman and chief ex-

ecutive officer of MCC—the Micro-
electronics and Computer Technol-
ogy Corp. research consortium—
which presents itself as the Amer-
ican computer industry’s response

to Japan’s highly publicized “Fifth

Generation” computer challenge for
global supremacy in the informa-
tion-processing industry,

‘The creation of- Control Data
Corp. Chairman William C. Norris
in. 1982, MCC was seen as new co-
operative . venture by American
companies to achieve break-
throughs in areas of basic research
crucial to. the evolution of informa-
tion technology. The idea was that
member companies would finance
establishment of the venture, un-
derwrite its research programs, and

lend it some of their top scientists

and engineers. Norris argued that a
combined approach would prove
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RETIRED ADMIRAL BOBBY RAY INMAN, BY RAY DRIVER FOR THE WASHINGTON POST -

more cost-effective than any one
company’s individual efforts in this
risky and capital intensive industry.

In many respects, MCC is the
forerunner and model of what may
prove to be the next generation of
industry research and develop-
ment—a cooperative of companies
that share first-level research and
development efforts that later will
become proprietary products. MCC
has about 300 employes and an an-

nual budget approaching $100 mil-

lion but has not disclosed what is
being spent on specific programs.
“Mid- and smail-sized companies
simply don’t sustain long and broad-
scaled research in an industry

where the prospect for technolog-
- ical surprise is high,” Inman said.

 Inman, who had retired from pub-

lic service in July 1982, was assid-

uoﬁSIy wooed by Norris and other

" MCC members. He formally came

on board in January 1983.

A superb politician with an ability
to implement an agenda, he sur-
prised and annoyed many of the
members of his board by consistently
rejecting many of the researchers
initially offered up by the member
companies as simply not good
enough. .

Moreover, although MCC's sev-
en research programs—which
range from semiconductor packag-

ing to new computer architectures

to parallel processing—originally
were supposed to be run by scien-
tists from MCC member compa-
nies, it turns out that six of the sev--
en are independent and highly re-

See MCC, D8, Col. 1
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XEROX, From Bl

David T. Kearns, the present chair-
man of Xerox, “in the position of hav-
ing spent money he didn’t have to
build a machine ke couldn’t sell.”

He did, however, think of a way to
sefl it. And created a $27 billion in-
dustry. And also made it economical-
ly feasible, for the first time in his-
tory, to print, just-like that, a single
copy of.anything you wanted on pa-

per. .

And wheh Kearns called the copier
“a marvelously free expressnon of a
free society,” he wasn’t just waving
his teeth, For, as one Xerox veteran

pointed out, in the Soviet Union,

where every sheet from every copier
has to be logged, tagged and ac-
counted for, underground- literature
is reproduced with carbon paper . ,

In the beginning, there was this in- -

ventor.
* His name was Chester Carlson,
and he was a 29-year-old patent at-
torney who spent his weekends in a
small reom over a bar in Astoria, on
Long Istand, trying to build a copying
machine, It was 1938.

Since the word xerography didn't
exist, Carlson went to the public li-
brary and fooked up articles on the
ways that light affects matter. Seek-
ing techniques that the big photo-
graphic companies probably wouldn't
have bothered to explore, he hit upon
electrostatics as a means of picking
up an image and putting it dowm
somewhere else.

- But he was no good at lab work.
'How do you spread melted sulfur on
a metal plate while preventing the
substance from bursting into flame?

Once you get it there, how do you-

give it an electric charge? Things like
that. _

Carlson’s _solution. . was.. radically
simple: From a job ad in a_technical
magazine, he hired d_an_unemployed
physigist Tramed € Otto (ornei to. work
as long as Ciflson could afford him,
Within_three weeks,. on..Qct.. 22,
1938, qugg;ﬂga“qhg‘oduced a glass
plate with “10-22-38 Astoria”-inked
on it, He riibbed it with a silk hand-
kerchief, giving it an electrostatic
charge, then shone light through it.

The light neutralized the charge

except where the inked marks were,

When Kornei dusted the plate with
powder, grains stuck to the charged
areas, and when he laid waxed paper
on the plate, the powdered image
was transferred.

That historic device is already at
the Smithsonian.

Other people had made paper

transfers, of course, There were the

The original Xerox machine and some of its developers, 25 years later.

wet-paper techniques—Thermofax
by 3M, Verifax by Kodak—and there
was carbon paper, which smudged
your fingers, The great thing about
Carlson’s copies was that they weére
on ordinary paper . . . and they were

dry. That’s where the word Xerox

comes from, in fact the Greek xeros
means dry.

Carbon paper, the workhorse of
the office, was about to.become—
like the horse—ohsolete. But it
would take awhile. _

For inventor Carlson, all thumbs in
the lab, also was no salesman.

“He....never,. came.... directly...to
Haloid,” said Horace W. Becker, the
énigineer who helped bring the idea
to the production line. “Tried to sell
it to several large corporations, but

“thiey weren't interested. Then finally,

the "Haloid " peaple. saw. somefhing
about it in a_ magazine, .and in_ 1944
Wilson bought limited ri
What, did Haloid, a manufacturer of
photocopy _paper with sales of $5 mil-
ii"% Year—and particilachy Wilson,

Y dnvmg forge——aee in_a_dry-copy

23]

machine? This is the fascmatmg part: -

Whatever_he _saw, it wasn’t in_sharp
outline. It was. hazy—-ik potential, a
dream, a hunch. Yet Wilson h:
solute, total, out-the-window. faith in
it a machme that d make_ clear,
dry copies o nary. ‘paper must be
useful to somebody.

“When I 'got there in 1959,” Beck-
er recalled, “Wilson asked me to es-
timate what it would cost Haleid to
produce this machine; he’d never
done any market research himself. 1
gave my estimate, and the room
went very quiet. The company had
already spent several times earnings
on the thing. So they tried to find
someone else to build it.”

‘Bell_and _Howell said the idea
would never fly; ‘the,lmage “wauld

“blur. IBM cailed for an Arthur,D. Lit-

tle survey, The survey.showed that
very little copying was done in the
American office, .not enaugh to war-
rant building more than, say,. 5,000
machines. _

“What they didn't ask,” Becker
said, “was: ‘Why?' ”

Why so little copying was done was
that wet-shéet copies were a nui-
sance and cost 19 to 25 cents each.

“What they really researched was

the carbon paper market. Nobody
was looking at the possibility of
coples being made at point of re-
ceipt.”

Nobody, in other words, realized
that the people who received a memo
might want to copy it. In those far-off
days, offices were tyrannized by the
buck slip, a memo with various
names on it that was initialed and
passed along. A buck slip could take
weeks to circulate through a Ia:ge of-
ﬁce staff.

* Wilson pressed on. Over 12 yea
Halmd nt $75 null&n_to_deyeio

% thaoﬂxe_ﬁm.had
spgnt on all of IMMjm 4

ear history, and_twice its earnings
ﬂmﬁm operations in sepsitized .

TS, :
%@@%Wﬂmn had his prod-
ct ready to sell, hie fotind imself pit-

m Koaéng@rﬁu and.3M’
Them:;ofax, both_selling for under
$400 and small_enough fo fit on.a
desk_top... His. new.machine. sold_for
$29,500.and. wag, as big as a desk,
648 pounds o

ilson’s solution was almost as in-
genious as the Xerox machine itself:
He offered.to lease it for.a mere.$95
a month, with the first 2,000 copies
free and additional copies costing 5

: centsd_each Plus, he would make re-

pairs himself, Plus, the. user could
cance} within 15 days

“Nobody bought it at first,” Becker

said, “But there weren’t many can-
cellations, and few repairs. It ran
pretty good. We could have done a
better job if we'd had two more

years, but then there wouldn’t have

been a company anymere,”

In 1960, Haloid . Xerox Inc.f‘

changed its name to Xerox Corp, and
sold its first 914 to Standard Pressed
Steel of Boston, From the first day,
the machine was mobbed by users. In
the first month it made more than
100,000 copies.

Xerox had stumbled on an aston-
ishing fact: A vast, unsuspected mar-
ket was sitting nght under every-

5,000 machines would safurate the
market Within two years, Xerox had
prodiced twice that many; by the end
of the 19605 production passed

200,000, And. copies: Xerox-had-fig-
“ured red maybe 10,000 copies a_month
froi il average machine, Right from
the $tart, machines were turning out
more than 10 times.that number.
Péople in offices all over America
were lining up to make copies. Same
machines made 5,000 copies a day,
and 120,000 a month_was_nothing
special.

Even before the company went on
the New York Stock Exchange in
1961, some of the faithful had bought
stock, But the engineers, as Becker
$ays, though they believed in the
product “saw only the problems; we
weren’t sure the company knew what
it was getting into. The thing
wouldn't feed, the motors wouldn't
work, the relays didn't relay, and
anyway, we were only going to make
5,000 of them,”

As everyone knows, the stock split
and split and zoomed out of sight. A
share of of Haloid Xerox.hought. over
¢ _couinter in. 1959 for about $100

--worth--something _ like
33 150 today.

d Becker: “I didn't buy any; but
my wife Gloria bought some on her
own, without telling._me. I'ma very po-
lite to her now.”

Incidentally, the 914, named “for
the 9-by-14-inch paper.it could take,
ran somewhat hetter than pretty
good. “There are still about 1,600 of
them flailing away,” Becker said. Of
course, at seven copies a minute they
are a mite slow compared with the
120 copies a minute the Xerox 9200
is capable of churning out; and the
gray-scale reproduction has been im-
proved since the 914, as well as pa-
per-handling ability, Today, Xerox
copies can be made for 2.5 cents a
click. But the 914 is still around..

Paul A. Strassmann, a former
Xerox vice president, is considered
the philosopher of copying and has
written a book about it, “One way of
measuring the evolution of mankind,”
he said, “is through communication.
Gutenberg was a watershed in west-
ern civilization, He made everybody a
reader, Before, only priests and a few
others had books. But it didn't come
for free; printing was costly. Five
hundred years after Gutenberg there
were only 200,000 printers in the

“world. S
~*The s:gmf icance of the late Ches-
ter Carlson is that he made every-
body a printer, He brought printing
to the masses, as Gutenberg brought
reading. Suddenly you have 20 mil-
lion printers in the world. This is an
" enormous democratization. Until re-
cently, information was a privileged
possessionr, but after Carlson—and
Wilson’s principle of transaction pric-
ing—information becomes a com-
. modity. Xerography makes informa-
! tion a commodity. Suddenly you can
* buy and sell information.”

' Andthe computer; he says, has ta-
body’'s nose. It was thought that .

ken the process one giant stép fur-
ther. In the next stage, Strassmann
says, beyond Gutenbérg and Carlson,
everybody will be an author. The
prospect is numbing, :
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- Ready for Business

By Michael Schrage
‘Washington Post Stafl Writer

AUSTIN, Tex.—With the skill
and savvy that once made him
Washington's consutmate high tech-
nocrat, retired admiral Bobby Ray
Inman has furned his talents from
the ciassified to the proprietary.

The man who managed this coun-
try's most ‘sophisticated national
security technologies—he ran the
National Security Agency from
1977 to 1981 and served as deputy -
director of the CIA—has glided
smoothly to ‘the privaté sector,
where he now bids to become the
unofficial U.S. ambassador of inno-
vation. :

“Much to my surprise, I haven’t
needed to adapt my management
style at all,” said Inman, with a dis-
arming "deployment of his gap-
toothed grin. “The management

- skills P've acquired through trial and

painful error are serving me well
here.” _

Inman is-chairman and chief ex-
ecutive officer of MCC—the Micro-
electronics and Compuier Technol-
ogy Corp. research consortitm—
which presents itself as the Amer-
ican computer industry’s response
to Japan's highly publicized “Fifth
Generation” computer challenge for
global supremacy in the informa-
tien-processing industry. -

"~ The creation of Contrel Data
Corp. Chairman William C. Norris
in 1982, MCC was seen as new co-
operative venture by American
-companies to ‘achieve break-
throughs in areas of basic research
crucial to. the evolution of informa-
tion technology. The idea was. that
member companies would finance
establiskment of the venture, un-
derwrite its research programs, and
lend it some of their top scientists
and engineers. Norris argued that a
combined appreach would prove
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more cost-effective than any one
company's individual efforts in this
risky and capital intensive industry.

In many respects, MCC is the

‘forerunner and model of what may

prove to be the next generation of
industry research and develop-

" ment——a cooperative of companies

that share first-level research and
development efforts that later will
become proprietary products, MCC
has about- 300 employes and an an-
nual budget approaching $100 mil-
lion but has not disclosed what is
being spent on specific programs.
“Mid- and small-sized companies
simply don't sustain long and bread-
scaled research in an industry
where the prospect for technolog-
ical surprise is high,” Inman said.
Inman, who had retired from pith-

lic service in July 1982, was assid-
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RETIRED ADMIRAL BOBBY RAY INMAN, BY RAY BRIVER FOR THE WASHINGTON POST

uotsly wooed by Norris and other
MCC members. He formally came
on board in January 1983.

A superb politician with an ability
to implement an agenda, he sur-
prised and annoyed many of the
members of his board by consistently
rejecting many of the researchers
initially offered up by the member
companies as simply not good
enough. _

Moreover, although MCC's sev-
en research programs—which
range from semicenductor packag-
ing to new computer architectures
to parallel processing—originally
were supposed to be run by scien-
tists from MCC member compa-
nies, it turns out that six of the sev-
en are independent and highly re-

See MCC, D8, Cal. 1
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' MCC, From Dl :

gpected scientists individually re-
%;u;ted by Inman himself. Clearly,

L.

¥ o

man has not lost his Washington-
*Boned touch for assuring a comfort-
sgble level of autonomy.
¥ Flashing the smile, Inman de-

elines to view it that way, saymg'

,;Bnly that “we've been damn lucky”

alh getting the people he's recruited.

5"‘ "I think he's a very effective lead-

'{er " said MCC board member Sam-

*iel H. Fuller, Digital Equipment
Corp.’s vice president for research
and architecture, “He’s strong and
outspoken, and when you're trying
to get 21 corporations to cooperate
on something, that's what you often
need to be,” )

Another board member, who
asked not to be identified, asserted
that Inman liked to create or im-

- pose a consensus rather than seek
one, But he conceded that Inman
was “very, very effective at man-
aging us and managmg our expec-
tatmns

,.,;- Though MCC has been in oper-

Zation for less than three years and

~Bas yet to publish any significant
qj;esearch. -it already has captured

..»gome of the top researchers in com-

~puter science and a reputation as an

«mtellectually exciting place to

~work. Teams of computer scientists

.are exploring futuristic forms of

~éomputer software that would im-

:’Bue computers with a “common

wlense” capability at problem solv-
ing, for example. Other specialists
are looking at computer-aided ap-
+proaches to help crowd hundreds of
millions of circuits on a silicon chip.
Inman unabashedly asserts that
MCC “is clearly a winner.”
vy But MCC's member companies
«and Tnman alt concede that the real
.vest of the consortium is just now
< beginning: Will MCC's research and

;development efforts ultimately

:trans‘iate into innovative products

sand services that give its members

s technical edge in the marketplace?

: “We've completed the start-up

:phase and it's now dewn to the busi-

«ness of research,”

4 Fuller. “The hard problem is going

:to be technology transfer,”

@ "My pr:mary worry is technology

‘transfer,” said Inman. “I can't guar-

4 antee that all these compames will
:use these 1echnologxes

1 In fact, that issue is of such par-
3 amount concern that Inman formed
3an ad hoc committee to force MCC
omembers to address the technolo-

By-transfer questions within their

awn compahies,

Even in the fast-paced high-tech-
: _nology industry, effecting a smooth
- fransfer from basic research to pro-
totype to production model has
; proven to be one of the thorniest
+ probfems. facing American compa-
. pies, Academic .commentators on
industry from Robert Reich to Ezra
: Vogel all comment that Japanese
industry’s skills at quickly bringing’
innovations to market glve it a com-
petitive edge.
* “There's one resource that's
'scar_ce and that's time,” said Palle
Smidt, MCC's senior vice president

more competition out there now.

uct life cycles are down.”

== That creates an inherent tension
#90 MCC, Smidt concedes, As com-
#outer product life cycles shrink with
the pace of technological change,

creasingly difficult.
“long range"

When does
research blur into

cial possibilities?

Inman and Smidt are leaving that
up to the individual companies to
decide.

said DEC's

of plans and programs, “There’s -

Revenue life cycles are down, prod- -

figuring out what constitutes useful -
long-range research becomes ins

something with immediate commer- |

“Our sharehaiders now have un-
inhibited access to the develop-
mental know-how in their pro-
grams,” said Smidt. “And in 12 to
18 months [ think we'll see exper-
imental uses and elements of our
output in commercial use.”

However, Inman concedes that
MCC can succeed brilliantly as a re-
search and development organization
but ultimately faii in its mission if
member companies are unwilling or
unable to accommodate themselves
to the flow of technologies that
emerge from the consortium,

Indeed, Inman and Smidt agree
that, with 21 major organizations
participating, the odds are great
that not al} of them will prove adept
at ‘swiftly assimilating MCC tech-
nology. That could mean that four
or five of the most aggressive cor-
poratiohs with a clear technology
transfer plan reap the commercial
benefits of the investments made by
the other members. In essence, the
slower companies effectively will
have subsidized. their competitors’
advantage, That could lead to sev-
eral companies chogsing to drop out
of the consortium.

In other words, MCC's very suc-
cess could sew the seeds of discord.
Inman says the consortium “could
be viable with 14 or 15 members,”
but he hastens to add that he
doesn’t expect more than two or
three of the 21 companies to drop
out over the near term,

Actually, Inman seems more in-
tent on attracting and keeping key
researchers than mollifying certain
shareholder problems. “T've tried to
give them the feeling that they're
the members of a club—an exclu-
sive group, an elite group,” far
more so than he’s done with his
shareholders, Inman said.

The Austin location has not
proven detrimental in attracting re-
searchers from California or Ivy
League climes, and Inman cleverly
has secured a diversity of sharehold-
ers ranging from Boeing Co. to East-
man Kodak Co. to Minnesota Mining

‘nght on Schedule’

& Manufacturmg Co. to assure that
researchers have a broad market of
companies for their innovations,

A random sampling of researchers
affiliated with MCC reveals that they
are happy with their working envi-
ronment, adequately compensated
and optimistic about the prospects
for the application of their research.

“I think Inman has set the right
tone for this place,” said Doug
Lenat, an artificial-intelligence re-
searcher who came from Stanford
University and the Xerox Palo Alto
Research Center.

However, the tone also includes
an overwhelming concern. for the
proprietary nature of the research.
Elevators are equipped with special
locking devices that prevent indi-
viduals without the appropriate
catd keys from having access to
certain floors at the Austin complex
of black glass buildings. Indeed, the
seven programs are carefully par-
titioned so that companies not fund-

ing certain programs are expressly .

prohibited from receiving mforma-

* tion from them,

Similarly, researchers—who tra-
ditionally have published papers and

-presented their findings in confer-

ences—are reluctant to disclose
anything beyond the sketchiest de-
tails of their work,

indeed, Inman declines to pub-
licly disclose the research mile-
stones of MCC, arguing that, as a
private enterprise, the organization
is under no obligation to do so. Con-
sequently, though, there is no real
external way then of measuring
how well MCC’s disparate research
programs are doing.

DEC's Fuller insists that “It’s at
least as ambitious as Japan's Fifth
Generation” goals and that the 10-
year research program is “right on

schedule.”

Inman visibly bristles at sugges-
tions that this concern for secrecy
reflects his national security back-
ground. He points out that he has a
responsibility to protect his share-
holders’ investments—more impor-
tant, he stresses that the lines be-

~ BOBBY RAY INMAN
.. skills “serving me well here”.

tween basic and applied research

"~ and development have blurred to

the point that more information has
to be considered proprietary and
protected accordingly.

However, it may well be that
MCC—as a consortium—helps de-
fine the new level of proprietary
emphasis as companies increasingly
rely on secrecy as well as innova-
tion to protect a technical edge in
the marketplace,

Rather than see secrecy empha-
sis as a threat to innovation, Inman
sees it as a part of the reality of
intensifying global competition.

The current membership is Ad-
vanced Micro Devices Inc., Allied
Corp., BMC Industries Corp., Bell
Communications Research (Bell-
cor), Boeing, Control Data , Digital
Equipment, Eastman Kodak, Gould
Inc., Harris Corp., Honeywell Inc.,
Lockheed Corp., Martin Marietta,
3M, United Technologies Corp.,
Motorola Inc., NCR Inc., Rockwell
International Corp. and Sperry
Corp. Reportedly, General Motors
Corp., flush with its acquisitions of
Electronic Data Systems Corp. and
Huges Aircraft, also is exploring an
MCC membership.
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kpected scientists individually re-
¢pruited by Inman himself. Clearly,
man has not lost his Washington-
oned touch for assuring a comfort-
s;ble level of autonomy.
¥r Flashing the smile, Inman de-
Eglines to view it that way, saying
dnly that “we've been damn lucky”
aih gettmg the people he's recruited.
k I think he's a very effective lead-
Yer,” said MCC board member Sam-
%iel H. Fuller, Digital Equipment
Corp.’s vice president for research
and architecture, “He's strong and
outspoken, and when you're trying
to get 21 corporations to cooperate
on something. that's what you often
need to be.”
Another board member, who
asked not to be identified, asserted
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that Inman liked to create or im- .

pose a conseénsus rather than seek
one. But he conceded that Inman
was “very, very effective at man-
aging us and managing our expec-
tations.”

wr Though MCC has been in oper-‘

"atlon for less than three years and
-rlﬁas yet to publish any significant
n.xesearch, it already has captured

- J3ome of the top researchers in com-

~Buter science and a reputation as an
«ihtellectually exciting place to
,work Teams of computer scientists
Zare exploring futuristic forms of
"zéomputer software that would im-
<Bue computers with a “common
«%ense” capability at problem solv-
ing, for example. Other specialists
are. lpoking at computer-aided ap-
rpreaches to help crowd hundreds of
millions of circuits on a silicon chip.
Inman unabashedly asserts that
MCC “is clearly a winner.,”
e But MCC's member companies
vand Inman ali concede that the real
.test of the consortium is just now
*beginning: Will MCC's research and
;development efforts  ultimately
atranslate into innovative products
3and services that give its members
22 technical edge in the marketplace?
4 “We've completed the start-up
2 2 phase and it’s now down to the busi-
wness of research,” said DEC's
1 Fuller. “The hard problem is going
t to be techno[og'y transfer,”
4 “My pnmary wOrry is techno!ogy
+transfer,” said Inman. “I can't guar-
Santee that all these compames will
:use these technologies.”

4 In fact, that issue is of such par- .

J amount concern that Inman formed
#an ad hoc committee to force MCC

) omembers to address the technolo- -

“By-transfer questions within their
bwn comipanies.

Even in the fast-paced high-tech-
‘ _nology industry, effecting a smooth
fransfer from basic research to pro-
, totype to production model has
. proven to be one of the thorniest
. problems facing American compa-
. nies, Academic commentators ‘on
! industry from Robert Reich to Ezra
- Vogel all comment that Japanese

" industry’s skills at quickly bringing

- innovations to market give it a com-
| petitive edge.

: “There's one 'tesgurce that’s
; scarce and that's time,” said Palle
$midt, MCC’s senior vice president
of plans and programs. “There's
more competition out there now,

:_uct life cycles are down.”
== That creates an inherent tension
.un MCC, Smidt concedes, As com-
# puter product life cycles shrink with
wthe pace of technological change,
figuring out what constitutes useful
long-range research becomes in-
c‘reasingly difﬁcult. When does
“long range”: research blur into
something with immediate commer-
¥ cial possibilities?
Inman and Smidt are leavmg that
up to the mdwrdua! companies to
« decide.

Revenue life cycles are down, prod- |

“Qur shareholders now have un-
inhibited access to the develop-
mental know-how in their pro-
grams,” said Smidt. “And in 12 to
18 months I think we'll see exper-
imental uses and elements of our
output in commercial use.”

‘However, Inman concedes that
MCC can succeed brilliantly as a re-
search and development organization
but ultimately fail in its mission if
member companies are unwilling or
unable to accommodate themselves
he flow of technologxes that
emerge from the consortium,

Indeed, Inman and Smidt agree
that, with 21 major organizations
participating, the odds are great
that not all of them wifl prove adept
at swiftly assimilating MCC tech-
nology. That could mean that four
or five of the most aggressive cor-
porations with a clear technology
transfer plan reap the commercial
benefits of the investments made by
the other members. In essence, the
slower companies effectively will
have subsidized their competitors’
advantage. That could lead to sev-
eral cornpanies choasing to drop out
of the consortium.

In other words, MCC’s very suc-
cess could sew the seeds of discord.
lnman says the consortium “could
be| viable with 14 or 15 members,”
but he hastens to add that he
doesn't expect more than two or
three of the 21 companies to drop
out over the near term.

Actually, Inman seems more in-
tent on attracting and keeping key
regearchers than mollifying certain
shareholder problems. “I've tried to
give them the feeling that they're

‘the members of a club—an exclu-

sive group, an elite group,” far
more so than he's done with his
shareholders, Inman said.

The Austin location has not
proven detrimental in attracting re-
searchers from California or lvy
League climes, and Inman cleverly
has secured a diversity of sharehold-
ers ranging from Boeing Co. to East-
man Kedak Co. to Minnesota Mining

‘nght on Schedule

& Manm’actnrmg Co. to assure that
researchers have a broad market of
companies for their innovations,

A random sampling of researchers
affiliated with MCC reveals that they
are happy with their working envi-
ronment, adequately compensated
and optimistic about the prospects
for the application of their research.

“[ think Inman has set the right
tone for this place,” said Doug
Lenat, an artificial-intelligence re-
searcher who came from Stanford
University and the Xerox Palo Alto
Research Center.

However, the tone also includes
an overwhelming concern for the
proprietary nature of the research.
Elevators are equipped with special
locking devices ithat prevent indi-
viduals without the appropriate
card keys from having access to
certain floors at the Austin complex
of black glass buildings. Indeed, the
seven programs are carefully par-
titioned so that companies not fund-
ing certain prog'rams are expressly
prohibited from: receiving informa-
tion from them. :

Similarly, researchers—who tra-
ditionally have published papers and
presented their findings in confer-
ences—are reluctant to disclose
anything beyond the sketchlest de-
tails of their work,

Indeed, Inman declines to pub-
licly disclose the research mile-

stones of MCC,  arguing that, as a -

private enterprise, the organization
is under no obligation to do so. Con-
sequently, though, there is no real
external way then of measuring
how well MCC's disparate research
programs are doing.

DEC's Fuller insists that “It's at
least as ambitious as Japan's Fifth
Generation” goals and that the 10-
year research program is “right on
schedule.”

Inman visibly bristles at sugges-
tions that this concern for secrecy
reflects his national security back-
ground. He points out that he has a
responmblhty to: protect his share-
holders' investments—more impor-
tant, he stresses that the lines be-

BOBBY RAY INMAN
.. skills “serving me well here”

tween basic and épplied research
and development have blurred to
the point that more information has

.to be considered proprietary and

protected accordingly.

However, it may well be that
MCC—as a consortium—helps de-
fine the new level of proprietary
emphasis as companies increasingly
rely on secrecy as well as innova-
tion to protect a technical edge in
the marketplace.

Rather than see secrecy empha-
sis as a threat to innovation, Inman
sees it as a part of the reality of
intensifying global competition.

The current membership is Ad-
vanced Micro Devices Inc., Allied
Corp., BMC Industries Corp., Bell
Communications Research (Bell-
cor), Boeing, Control Data , Digital
Equipment, Eastman Kodak, Gould
Inc., Harris Corp., Honeywell Inc.,
Lockheed Corp., Martin Marietta,
3M, United Technologies Corp.,
Motorola Inc., NCR Inc., Rockwell
International Corp. and Sperry
Corp. Reportedly, General Motors
Corp., flush with its acquisitions of
Electronic Data Systems Corp. and
Huges Aircraft, also is exploring an
MCC membership.
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DOE puts patent waivers on hole—

. ByJOECULVER
The Department of Energy's

more liberal patent policy permit-’

- ting patent waivers and licensing

for a fee of patents developed at

- Oak Ridge National Laboratory is

on hold while DOE decides what to

"do about questions raised by Rep.

John Dingell, D-Mich., in letters to
DOE and to the Department of
Commerce. . : .

The liberal patent policy is
regarded as an important element
of technology transfer from ORNL
to  private businesses that might
want to locate along the Tennessee
Technotogy Corridor or in the in.
dustrial park being developed .by
Martin Marietta Energy Systems.

The immediate local result of
DOE's reaction to Dingell’s ietter is
that three patent waivers that were
nearing final agreement are now in
limbo. Wayne Range, local DOE
spokesman, would not identify the
three patents. .

Dingell, in a letter dated April 22,
teils Energy Secretary John Herr-
ington to provide information about

several issues. He also says, ap-

" parently on behalf of the subcom-

mittee on oversight and investiga- .

tions, of which he is chairman, that
the subcommittee “‘expects you to
inform us of any future efforts by
that agency (Commerce) to ‘Tun’
the DOE or to dictate its policies or
to try to dismiss DOE employees.”
Dingell's letter also ecriticizes
DOE’s record in consumer affairs,
and expresses concern that DOE s
developing patent poiicies without

- pubiic input and with only limited

input by the DOE offices of com-
petition and consumer affairs.

‘*‘We had authority from
Washington to permit three patent
waivers,”” Range explained in

response to questions this morning.
“We felt that in view of that letter. .
and particularlv ane nart of the let-

Fﬁefr,Dingfell ,qu'eéfio_né" p‘c._alic.:.y |

‘Ask that nothing be finallzed
(with Martin Marietta patent
walvers)’ 7 .

ter, we should seek additional guid-"

ance from Washington!’ before go-
ing any further with those waivers.
. DingeH requested in his letter to
Herrington that no negotiations be
concluded with Martin Marietta
Energy Energy Systems until the
subcommittee has received a full
reply to the letter, .
DOE entered into a memorandum
of agreement with Martin Marietta
last year on technoiogy transfer.
The agreement is signed by Ken-
tieth Jarmolow, president of Energy
Systems, and Joe -La Grone, man-
ager of DOE’s Qak Ridge Opera-

. tions, .

The memorandum expresses un-
AorctarmAdia= dL -+ . . S

. rapidly assigned withtn the prir

rights and the ability to place t
In the private sector “is a c&
requirement to substantial suc
in the transfer of technology |
the government sector o
private sector.” .

- It also recites that some of
final commitment Martin Mari

.made regarding regional econc

development _was Inade.

sector.

While Dingell’s letter does not
what changes, if any, the
gressman wants, there is a sug:
tion that Dingell is concerned
as Martin Marietta gets more of
patents on inventions at GRNL
will become more difficult for ot
campanies or firms to take adv
tage of technology developed

_ government laboratories.

. Ancther thing that seems to be
major concern to Dingell — it is
first issue raised in his letter —
that DOE seems to be downgrad
its Office of Competition.

He points out that a n
organizational chart for DOE's
fice of Assistant Secretary of C.
gressional, Intergovernmental 2
Public Affairs shows that compt
tion will be included in a new Qff:
of Domestic Issues. *

“Department of Energy offici:
Indicated™ at subcommittee he:
ings in September and in subs
quent correspondence ‘‘that DC
planned to move competition to t
Office of the Assistant Secretary f
Policy and to better utilize that «
fice. The chart appears to aband -
that plan. Please explain why
Dingeil writes. “Why are the cor
petition and consumer affairs fun
tions being further downgrad:
within the DOE?”

He -says he considers tt
reorganizatinn te he a furrthaw -
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tempt “tp de-ernphasize competi-'

tion and consumer affairs in the
DOE, although given DOE's track
record in these areas over the past
few.years, I recognize that it is hard
to imagine how much further these

- functions ‘can really be de-em-

phasized, They are already at or
quite near rock-bottom.”
. Dingeil quotes from a memoran-

dum written in 1982 by the Depart-

ment of Commerce relating to
E's national laboratories, At the

-time the memorandum was.

prepared, the Reagan administra-
tion was trying to merge DOE with
the Commerce Departiment. _
“Left to itself, an independent
DOE has in the last five years
aliocated R&D funds on the basis of
internal anaylses rather than an

‘industrial consensus on needs and
. priorities,”” the memorandum says.

“Precious federal tax dollars have
been spent unprofitably on ail too

many projects that. on their own

e Number 6
Worrel

= From Puge One

A county deputy transporting
Werrel had sought to have him ad-
mitted to Lakeshore on the basis of
an evaluation report from
Ridgeview, Judge Scott explained

this morning. But Lakeshore later '

called the judge and asked for an

-admittance order.

Worrel was finailly taken back to

“Lakeshore after his release from

the county jail about 10 a.m. today.

The facility is to evaluate Worrel
solely to determine his “competen-
cy to stand trial,” according to the
judge. “It's not for the purpose of
treatment,” he said.

Worrel, 277 East Drive, arrested.

Monday afterncon on indictments
Issued by the Anderson County
Grand Jury, was ordered released
on $100,000 property bond Tuesday

‘o Number 7

Pcn‘ent waiver

- From Page one-

'without governnient subsidy, would

not meet the market test. The re-
cent withdrawal of major firms
from shale oil development, when
the DOE grants ended, is a case in
pomt »

Dingell asks- Herrington if he
agrees with those comments, and
asks him to expiain how DOE
allocates research and development
funds.

Continuing to discuss the relation
between Energy and Commerce,
Dingell then quotes a letter from
DOE dated Dec. 27, 1584: “Contrac-
tual provisions requiring reporting
and delivery of information may
meet this concern, if permitted by
the Department of Commerce.”

**What do you mean by ‘if permit-
ted by the Department of Com-
merce’?” Dingell asks Herrington,’
“Under what law, regulation or

‘other instrument does that agency

have power to grant or deny such
permissmn" Who in Commerce has*

after several members of his Oak
Ridge church, First Christian,
posted their property as surety for
his court appearances. .

The grand jury issued the in-
‘dletments during a speecial session
last: Friday, when it heard testimo-
ny about a 12-year-old girl who told
officers that- Worrel had photo-

_ graphed her nude, touched her

genital areas and attempted to use
a vibrator on her, o

County authorities senzed some
1,000 pictures of nude children dur-
lng an April 19 raid at Worrel's res- .
idence, and are continuing a
multi-agency investigation into the
50 or more other depicted children,
both from the local area and
Alabama, where he formerly lived.

¢ Number 3

_— Pafem‘ awards ——--

—From Page One -
the public In ‘general will benefit”

from the new organization.
wmirtivmnllv fram Al'ﬂ‘en-

technique of ““one-atom detection.”
The Golden Acorn recipients are:
Oak Ridge Gaseous Diffusion Plant

LI - S

this role" How is it being exercisc 3
Has DOE shared various do#
ments regarding these matters ¢
negotiations with Commerce
ficials? If yes, please explain why
“In regard to the Martin Maric:
negotiations,” Dingell writes, g
ask only that nothing be finali
until the subcommittee and
General Accounting Office rece:
a full reply to this letter and h: "~ °
reasonable opportunity to cons. "
the matter, particularly if this M
be a precedent for negotiations -
other such contractors.”-
. He asks Herrington to exg
‘“what competitive advantages

‘market concentration possibil

are possible” for Martin Mar
under libera] patent policies.
Dingell says he is not advoc:
any particular change to the p:
policy, but is concerned that p.
within the Commerce Depart
are trying to influence peop .
DOE to get patents waivers.
“We are tak.tng no stance

ing to tell Mr. Hemngton that
problem that needs to be look
s to.'_' oo

. Nt:rttbet 5 :
“Ethiopia

- From Page

discipline those who dis
them, hesaid. . . -

Crocker said at a hearmg t
itol Hill that the evacuation
‘“appalling disaster’’ for
“there was no excuse.”

He said the Reagan admr
tion was trying to determi:
could be done for the refugee

The administration does n
why the evacuation was «
“We have to assume it is a ]
tiative,” Crocker said. “W
hard to believe it is official p

Crocker said he did n
enough information to |
evacuation with Ethiopia’s-
resettling famine victims
drought areas in the st -
southeast.

The Marxist govem:
Mengistu Haile Mariam t

- tained the resettlement g

voluntary and said sim
grams failed in the ps
because force was employ

populations.
LT am 'Mm.mmber more
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DOE Pu?s paien'} waivers on hok""’

. By JOE CULVER
The Department  of Energy's

more liberal patent policy permit--
- ting patent waivers and licensing

for a fee of patents developed at

- Oak Ridge National Laboratory is

on hold while DOE decides what to

"do about questions raised by Rep.

John Dingeil, D-Mich., in letters to
DOE and to the Depart.ment of
Commerce. .

The liberal patent policy is
regarded as an important element
of technology transfer from ORNL

to private businesses that might

want to locate along the Tennessee
Technology Corridor or in the in-
dustrial park being developed by
Martin Marietta Energy Systems.

The immediate local result of
DOQE's reaction to Dingell’s letter is
that three patent waivers that were
nearing final agreement are now in
limbo. Wayne Range, local DOE
spokesman, would not identify the
three patents,

Dingell, in a letter dated April 22,
teils Energy Secretary John Herr-
ington to provide information about
several issues. He also says, ap-

'_ parently on behalf of the subcom-
mittee on oversxght and investiga- .

tions, of which he is chairman, that
the subcommittee “‘expects you to
inform us of any future efforts by
that agency (Commerce) to ‘run’
the DOE or to dictate its policies or
to try to dismiss DOE employees.”

Dingeil’s letter also criticizes
DOE's record in consumer affairs,
and expresses concern that DOE is
developing patent policies without
public input and with only limited
input by the DOE offices of com-
petition and consumer affairs.

‘‘We had authority from
Washington to permit three patent
waivers,”” Range explained in

response {o questmns this morning. .

**We felt that in view of that letter,

and particularlv ona nart of the let-

Fﬁer Dmge!l queshons' pohcy

.DINGELL .
"Ask that nothing be finalized
{with Martin Marietta patent
waivers)’

ter, we should seek additional guid-
ance from Washington' before go-
ing any further with those waivers.

Dingell requested in his letter to
Herrington that no negotiations be
concluded with Martin Marietta
Energy Energy Systems until the
subcommittee has received a fuil
reply to the letter.

DOE entered into 2 memarandum
of agreement with Martin Marietta
last year on technology transfer.
The agreement is signed by Ken-
neth Jarmolow, president of Energy
Systems, and Joe La Grone, man-
figer of DOE’'s Oak Ridge Opera-

ons,

The memorandum ‘expresses un-
rlm-ar-m-' e

-

rights and the ability to place t
in the private sector “is a cet
requirement to substantial suc
in the transfer of technology f
the pgovernment sector to
private sector.”

It also recites that some of"
final commitment Martin Mari

. made regarding regmnal econc

developm : _-

] pldly ass:gned vnt.hxn the pri

sector.

While Dingell's lgtter does not
what changes, if any, the
gressman wants, there is a sug;
tion that Dingell is concerned
as Martin Marietta gets more of

- patents on inventions at ORNL

will become more difficult for ot
companies or firms to take adv
tage of technology developed

‘government laboratories.

. Another thing that seems to be
major concern to Dingell —itis
first issue raised in his letter —
that DOE seems to be downgrad
its Office of Competition. .

He points out that a n
organizational chart for DOE’s
fice of Assistant Secretary of C.
gressional. Intergovernmental =
Public Affairs shows that compt
tion will be mc.!uded in a new Off:
of Domestic [ssues,

“Department of Energy offici:
indicated” at subcommittee he:
ings in September and in subs
quent correspondence “‘that DC
planned to move competition to t
Office of the Assjstant Secretary {
Policy and ta better utilize that «

. fice. The chart appears to aband

that plan, Please explain why
Dingell writes. *Why are the cor
petition and consumer affairs fun
tions being further downgrad:
within the DOE?" '

He says he considers tf
reorganization tn he a furthe= -
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- - Ridgeview, Judge Scott

tempt “to de-emphasize” contpetl— ‘

tion and consumer affairs in the
DOE, although given DOE's track
record In these areas over the past
few.years, 1 recognize that it is hard
to imagine how much further these

" functions ecan really be de-em-

phasized. They are already at or
quite near rock-bottom.””
Dingell quotes from a memoran-

" dum writter in 1982 by the Depart-

ment of Commerce relating to
\DCE’s national laboratories. At the

‘time the memorandum was

prepared, the Reagan administra-
tion was trying to merge DOE with
the Commerce Department.

- “Left to itself, an independent
DOE has in the last five years
allocated R&D funds on the basis of
internal anayises rather than an
industrial consensus on needs and

", priorities,’” the memorandum says.

“Precious federal tax dollars have
.been spent unprofitably on al} too

many projects t.hat. on thetr own

. Number 6 “
Worrel

5 NUrttber 7

Pm‘em‘ waiver -

" == From Page one

without government subsidy, would
not meet the market test. The re-
cent withdrawal of major firms
from shale ¢il development, when
the DOE grants ended, is a case in
pﬂil'.lt." '

Dingell asks- Herrington if he
agrees with those comments, and
asks him to explain how DOE
allocates research and development
funds,

Continuing to discuss the relation
between Energy and Commerce,
Dingeil then quotes a letter from

" DOE dated Dec. 27, 1884: “Contrac-

tual provisions requiring reporting
and delivery of information may
meet this concern, if permitted by
the Department of Commerce.”
““What do you mean by ‘if permit-
ted by the Department of Com-

merce'?” Dingell asks Herrington.’

“Under what law, regulation or

-other instrument does that agency

have power to grant or deny such

permission? Who in Commerce has"

— From Page One

A eounty deputy transportin
Worrel had sought to have him ad-
.mitted to Lakeshore on the basis of
an evaluation report from
explained

this morning. But Lakeshore later
called the judge and asked for an
‘admittance order.

Worrel was finally taken back to
Lakeshore after his release from
the county jail about 10 a.m. today.

The facility is to evaluate Worre]
solely to determine his “‘competen-
cy to stand trial,” according to the
judge. “It's not for the purpose of
treatment,” he said.

Worrel, 277 East Drive, arrested.

Monday afternoon on indictments
issued by the Anderson County
Grand Jury, was ordered released

, ~ on $100,000 property bond Tuesday
. - : * Number 3
L — Pcn‘em‘

“after several members of his Oak

Ridge church, First Christfan,
posted their property as surety for
his court appearances. .

The grand jury issued the in-
dictments during a special session
last Friday, when it heard testimo-

" ny about a 12-year-old girl who told

-officers that- Worrel' had photo-

. graphed her nude, touched her

genital areas and attempted to use
avibratoronher. -

County ‘authorities seized some
1,000 pictures of nude children dur-

tng an April 19 raid at Worrel’s res- .

idence, and are continuing a
multi-agency investigation into the
50 or more other depicted children,

both from the local area and.

Alabama, where he formerly lived.

cwards —_

|- From Page One *

the public in general will benefit™

from the new organization.
=mirimally fenm ATTr-

technique of “one-atom detection.”
The Goiden Acorn recipients are:
‘Oak Ridge Gaseous Diffusion Plant

LI o Y

this role? How is it being exercise:
Has DOE shared various do?
ments regarding these matters ¢
negotiations with Commerce
ficials? If yes, please explain why
“In regard to the Martin Maris

negotiations,” Dingell writes, g
ask only that nothing be finali
until the subcommittee and
General Accounting Office rece
a full reply to this letter and h:
reasonable opportunity to cons
the matter, particularly if this m
be a precedent for negotiations -

other such contractors.” -

- He asks Herrington to exr

“what competitive advantages
‘market concentration possibil

are possibie” for Martin Mar
under liberal patent policies.
Dingell says he is not advoc:
any particular change to the p:
policy, but is concerned that p.
within the Commerce Depart
are trying to influence peop
DOE to get patents waivers.
“We are taking no stanee

ing to tell Mr. Hemngton that
problem that needs to be look :
* to.!I ; . .

. Number 5

thtoplc

— From Page

discipline - those who dis
them, hesaid. . . -
Crocker said at a bearing ¢
itol Hill that the evacuation
“‘appalling disaster” for
“there wasno excuse.’
 He said the Reagan adm
tion was trying to determi:
could be done for the refugee
The administration does n
why the evacuation was ¢
““We have to assume itisa!
tiative,”” Crocker said. “W.
hard to believe it Is official p
Crocker said he did n
enough information to |
evacuation with Ethiopia’s:
resettling famine victims
drought areas in the SC

_ southeast.

The Marxist govem_
Mengistu Haile Mariam t
tained the resettlement p .
voluntary and said sim.
grams failed in the pz
because force was employ

populations.
T oamt mwnrnber more




‘In ‘power. play’. over. OMB ireg. authorlty

Wushmgton ‘
Pub!watmn-

To aV’ert:’t‘::l'aél"i"’WIth'-Admlmstratlon—‘-on-'*corn'ponsatl'on issi

TREASURY: OBTAINS SECRET AGREEMENT TO LIMIT OMB REVlEW UNDER E 0 12498

Regan, sources say the Treasury Dept and Office of Management & Budget worked out an agreement
' Iate last year that vu’tual]y exempts Treasury from most of the newly mstrtuted regulatory revre‘

parently to avoid stirring ]ealousy and controversy. The Memcrandam of Understandifig between il
. Treasury and OMB dramatroally narrows the scope of regulatory authonty OMB has OVver Treasury,
L i L P —

ik m . w4 s -

SENATE COMMERCE TO VOTE GN UNIFORM PRODUCT LIABILITY:BILL

Critics see ‘caving in’ to oil & gas mterests

.+ Senate-Commerce. Commrttee Charrman John, Danforth (R-MQ); in.a mave: IQ avert a.near- terrn~
policy-clash:on product liability. legislation with the Reagan. Administration- and mﬂuentlal business ;
_ groups,:has reportedly decided.te urge his committee to vote out uniform, ‘product. Jiability legislationi(S.
., 100) this month with the provise-that the bill will not be- consrdered on the Senate. floor:until the commit-
tee has. had an. epportunity to hold, hearings on ““no-fault” compensation schemes. that: would provide
economic. relief to persons injured by commercial products. ‘Reportedly, Danforth has struck a:behind-
the-scenes. compromise with the:two major.Senate proponents of product liability compensation legislation

. — committee member Slade:Gorton:(R-WA) and Christopher Dodd (D-CT) —in which both-haye.agreed

- not to attempt to: amend S.100-in. comrmttee in exchange, for a promise from Danforth that-the. bill.won’t

(commued‘ on“pages 7)

- WHITE HOUSE, IN POLITICAL:- CONCESS}ON EYES RETAiNING SPECIAL TAX BREAKS

o ~ Conceding what one source’ described ‘as ““political reality,”” President Reagan and White House

" Chief" of Staff Donald" Regarr«reportedly are weighing a recommendation by Tredsury Secretary James
Baker that the Administration retaifr specral tax breaks for the oil & gas industry, as well-as-continue the
tax-exempt status: of fringe ‘benefits; in-the final overhaul of the Treasury Dept.’s tax reform plan.
Sources say the Administratior is under particularly “‘strong pressure’ from powerful southern and

- midwestern: legislators to continue: to-permit- write-offs for oil & gas exploration, as well as from Senate

Finance Committee Chairman ‘Bob-Packwood (R-OR) not-to-change the tax treatment of fringe benefits.

‘While’'some ‘assert that Baker in*urging these major exceptrons to the tax reform pian is merely

acknowledgmg the reahtres of ‘power ‘politics;” others warn. that such ma}or concessions may tarmsh the

(commued on page '5)

Under pressure from U S grain: dealers

REAGAN *FLIP-FLOPS’ POLICY STANCE ON. CARGO PREFERENCE BILL

“The' Reagan Admtmstratlon, under pressure from:U.S. grain dealers who-are losing business to'-
:forergn competltors this week reversed its- poértron on cargo preference legislation — telling Congress it
will ot flght leglslatlon that would permrt certam farm' export programs to ship on commercial véssels,
‘rather than:comply with existirig'taw and use more costly U.S flag ships. The Administration’s abrupt

policy turnabout directly contrachcts an earlier White House'statément opposing the bill. A recent court
decision effectively overturied 4 fongstanding federal practtce 'of permitting certain agriculture exports to:

7 be shipped on commercial vessels despite existing law that requires federally supported exports to be ship-

‘ped on the more costly U.S. flag ships. The decision, whrch the Justice Dept. is appealing, resulted in im-
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- ~exporters. whose customers gre choo%ng*forergn»gram suppl,rese wrthecheapeﬁ“shrppm costs.

. ter wm on-the floor: [oLCongress] cause‘--we re sure: as he}l losmg m the ﬁel e

.. nyaicationg
‘ .compllance.mth Reagan, Admmmtrauon patent.. polrcy procedures GAO, in the course of the DOE in-

_’" The White House élgéigniontm}ofjpr ents onitheglegrs}a*yomwnth

"Cotgressdpposing policy statem

agricu Iture: programs, at the same time Transportatron Secretary Ehzabeth Dole said the
: *d%d tooppose a“l%“grﬁiatwe remedy and would instead appeal the colirt decisrorr

meeting at which:it was decrded to oppose ‘the Iegrslatron saymg that the Justice Dept. would appeal the
«court ruling.in an ffosn :to preserve the exemption for agriculture exports, Administration officials said
the White House feared a legislative remedy would provide an “‘uncontrollable rollmg stone for expenswe

' export subsidies’’ that the federal government su‘nply cannot afford.

The Reagan Administration; faced with a growing foss of Businéss:to: S gram éxpofters, 1§ now_"'
willingto run: th,e:,nsk*assoe;ated*wfjth‘mé egisladion, ”accordirrg ta:d: high-level: ofﬁclal whae sdid “we’d}bet-

INGELL CHARGES COMMERCE INTERFERES !N DOE AFFAIRS CONGRESSIONAL DEBATE.

House Energy & Commerce Com rttee Ch@gm@n,
merce Dept. has mterfer:;‘ed,m De 5‘?‘ (E;nagqm;’qt;b Hng p eeklng,te ﬂ% J
ficial with one more’ “frrendly” t6 Cominerce’s view of govérnment patent policy’ Dmge through his *
oversight & investigations subcormmiftéd; claims:Commerce has engaged invabout tialf:a-dozen improper

activities. within the Administration afid-before Congress, and has asked: Comnierce Secretary Malcolm

: I',Baidnge to investigate: the alfegations:. Dingell last week delivered a lengthy niemiorandurh 1o Baldrige, a

mgopy of which was obtained by Friside'the  Administration, charging that Commerce‘officials, séeking to

- develop a. federalipatent pohcy, have sought tonmproperly influeice ' DOE managenient-involved-with for-
mingthat agéncy’s policy on reléase: ‘ofspatents'developed iinder DOE contracts. He also-alleges that~

- ‘Commerce lobbied" Congress Wwithout ‘auth@rization. Baldnge s office this week had 0o comment-on‘the:
‘aliegations except to'say they are beinig looked ar. But other Commerce officials maintained: the’ charges

“arerwithout merit and have no- foundation’ inefact.”* A key Commerce official: claimed Dingell’s:
“‘preference. for contentious issues has provided an easy route for those wantmg to block” Commerce ]
efforts to develop a federal consensus on patent policy. :
The aliegatrons foilow a ]ongstandmg drspute between DOE and Commerce s Office of Productmty,

release of- patents developed wrtlLfederaL funds¢ (OPTI 1tself has been at the center of some Admrmstra—
tion/congressional controyersy,—;the, Adrmmstrat:on proposing, with Baldrige’s assent, to terminate the
offrce, but congressional budgw committees,vated. to restore. FY-86. funding for the program anyway.)

-~ OPTI last year ‘accused. ,DQEf,of not egmplying. with.a Presidential directive to. release the rights to
as. many federally funded _patents.as.possible..DOE has opposed OPTL’s efforts to reform uniform

—.go\gemment -wide patent: pohcy because it woqldvelumnate an-exemption the energy agency has had to ex-
isting Jaw, which zequires. agencresato relinquish as - many. patents as ‘‘possible.” The Commerce-DOE feud

EIEW as: each agency sought to influence the. Administration’s position on legislation, reportedly written by
OPTLand intraduced by Sen- Robert Dole:(R-KS):-The. new: law- establishes a presumption of patent.
ownershlp in favor of private governmerit contractors.

" 'DOE off1c1ais hopmg to preserve the agency’s exemption, hacl wrthout Administration approval

Jobbied Congress last year to reject Dole’s bill. Dole complained- torthie Office of Management & Budget

that DOE’s unauthorized: lobbiinig ontridicted; the Administration’s official support for ‘the bilF'as had’
beemp:;eseniegkrn earlier, Commerce Dep} testimony.. QMB direcied DOE to halt all unauthorized com-
with angress and Dmge IL. cqlled for a; General Accountmg Office: mvestrganon into. DOE

53X

quiry,.reviewed 3 number; of Commerce documents that, Dmgell clarms suggested 1mpropnetles and he
subsequently asked GAO to. examine. mternal Commerce documents
Dingell has also. attacked OPTI’s efforls to win passage.of. another Dole. patent bill that would

iig;:;_,',,strengthen government laborator;res rrghts to. patents developed with, federal funds. Dole, who introduced
. the. measure lasLCongress, [oay, drop his supp,prt (the bnthas not yet been mtroduced this. sessron,) rather
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B@gm»g@g@mgmmqﬁ would support. a.bill-to.restorethe, eXemMbumw v
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Bk Ted"Welss (D-NY') is threatemrigﬁw%uﬁﬁoeﬁa dra‘?ft regulatory planning’ dodiitnents fromi four =
Reagan agencies if they don’t comply with: his: demaﬂdxfor THEr docﬁménts'-by Wednesday May 1. Ad‘

. ministration-sources ‘claim: that:the four-ageficiey s 1neh1diﬂ§7the Depis: t6f-Healthi-&-Hifialt Services,
Treasur}f Agricnlture, and ti'te V‘eteran& Adtmmswauen’ -«——~al‘ieac:_t’y3 suBﬁﬁttediihe document% Wetss and

< gonirices: msxst the Admimst:ranon st:ll*hfa notifuﬁweemﬁh Wit , 35
delivered: in:an April24 letter: to- éach departiént 25 theTatest muai-'-éerreﬁéf EﬁeeutWe feglsiatwe' con-

i frontations over the Administration’s néw: Bkécutivé Order 1 Mgsfvaﬁ*répresents the ‘itibst Senous
schatlengerthus: far: to the Administration?s:clainy 6f Execitive pmVﬂ‘eQe‘mfer d}afi" documents s'hbmitte& to
the-Office of Management & Budget under the order. doiees 0T G sshln

' Weiss in a representative letter to HHS Secretary Margaret. Heckler cites-his: subcomnixttee s “‘over~
sight responsibilities’® and asks her to prcwlde cop1e§ oj tl"%‘%&%@{%&?&& § ;keg!_gg}%;&“ ?P{l}gg,ﬁg umens
““as weki as aIl agency memnor q;;res ondegee*“, ‘ aients
“*ihat sourdes s“'a"if‘is‘an 1mplteﬁ? To % ocure &

-ziHion-ig withholding; Weiss wamsz&fat”ﬁll*édoémﬂemssshoui&befsnpphed‘ elose’oﬁibu%mess Mayit “‘to
avoidkunneceisany confrontation; ??eSomcesfsawWemgHsmresmmgtmg H 'd:caibfﬁfba,subcommlttee
~.xote to subpoend docurents if the- AdmminisiEativon:does-not:fullycomply with:the: reqfies% ' 3

3770 OMBiBDiredtor: DavidsStockmai retenitlidirected: -agenciesta dspondite a:mnﬁlar*réquest\from House
- Energy & Commerce Committee: Chdirmani Jehn Dingell: (D-MI):by=reieasing:their-draftiregulatory plans,
but-Stockmanis: April: 19 directive :didraot authiorize releateof cﬁﬁmdd&immiiéadmginp:ﬁwandssupport- :
- ingrthe regulatory planning:documents,-asibequestet! by Weist> NevertheleisioAdfiinistration sources: aﬁ-
parentlyivére surprised at: Weiss’ continuing demarids; :and-somevwere: piizzlédsas to wheit furthier: =1
- decuments: Weiss; wanted:to see::Unlike: Dingell, Weiss is not:asking OMB: w’compﬂe*am!! reieasm
telephone logs of conversations between OMB and department personnef Bt ratheris-asking-for:
background:decuments: that shed light-on:tégilatoky: plans made: uhdeér:the: new: executiverorder: -+

- Alse-unlike Dingell; sources say ' Weiss' semt‘his demands to:thevagencies:directly under: his:subcommit-
tee’s.jurisdiction, and. has been ‘“‘scrupulously avoiding’ any:contact:with-OMBs OMB: Director:Stockman
personally: iregotiated: thie release-af:docunyeiitsirequested by Dingéllls subcommitteg,: aithough OMB later

. insisted- that the decision: to releaserdecuments was: left: entirely: up-to: individual agencies.. Scurces says+:

- Weiss: beliéves as-a matter of*principle: that:thie:dedision to; releasé: documents should be made by: each= in-
dividual agency, and not the more secretive budget office. s

The subcomtnittee’s-threat-to:subpoenasdocuments wilirput. OMB s arlier claim of’ Executive
~-privilege over.interagency:commumnicatidng:to:its«first real test..Sources-say the subcommittee does not
believe OMB can:claim’ Execufive privilegeiombehalf of the Administration,: but rather the decxsnon to.
thhhold documents from Congress;must“be’ made b}ﬁ the Presmlent personally :

' EY MARKE!' CONTROLS

The Offlce‘ of; Mapagement & B}J;lgetsrepontedly is mthhold,mg approval of proposed -auto-theft- -
contro} sregulations,; implementing legislation passed last: .years: pending: decisions on whether to. restrict -
so-called ““grey market’” imports — brand names sold at discount prices in the U.S. without: authorization

. from the lJ.S..trademark owner. The grey:market decision-may. require. deletion of. brand. names for cer-
tain imported-products, and that in-turn may:affect the nature of the auto-theft regulations. But congres-
sional pressureis-increasing for promulgation.ef.the.regs; which will-define what foreign-car, parts are to

“carry identifiable-numbers designed to-help- 1mtraok«mg theft:,}and he:auto industry also wants the regs
issued as soon as possible.

'An official of the National nghway Traffic Safety Admlmstranon whlch submatted the regs for ap-

'provagggﬁg‘g;l\@%dg%said OMB, Qa&g};uepmmmdmatmmasﬁqpyhm itywill gelease the regs:: But-NHTSA:-
Administrator Diane Steed told Congress thns week she is confldent_NHTSA Wi -make the statutory Sept

15 deafififdsiene e oAt

THe Eeagan 'Admmlstratlon is expected 167 rEJect a Commerce mﬁ’ ‘recommendauon ‘that 1t move to
Impose restnctlons on’ grey market 1mports (Inside the ‘Administration; Apnl 26 pl) but OMB sources say
- “any change in chifent policy: could rechrect “tHe d’esired ‘thitist”™ bf"ﬂﬂf auto theft regs Pre51dent Reagan
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the Way

‘the World Works

BY DONELLA H. MEADOWS

HE Limits to Growth, which | wrote with

several co-authors in 1972 to provide a

popular account of the first global com-
puter model, created an uproar that still echoes.
Much of the problem was and remains public con-
fusion about global models. The media depicted
our model, done by the Systems Dynamics Group
at M.LT.—and the models that followed and
sometimes challenged ours—as crystal balls pre-
dicting the future of almost everything and up-

* holding wildly pessmnstlc or OptlmIStIC views of
the world.

In fact, global models are not meant to predict,
do not include every possible aspect of the world,
and do not support either pure optimism or pure
pessimism about the future. They represent math-

-ematically  assumptions about the interrelation-

ships among global concerns such as population,
industrial output, natural resources, and pollu-
tion. Global modelers investigate what might hap-
pen if policies continue along present lines, or if

~specific changes are instituted. For example, par-

ticular models have asked what would happen if
growth continued at its present rate, if the Eu-
ropean Common Market increased grain exports,

or if infinite, free energy became available.

Since the first global model, the discipline has
spread throughout the world. The Japanese have
a global model. The Russians have, as far as I
know, three of them. The World Bank and the
United Nations have produced several models. To
refute those coming from the rich countries, sci-
entists in Latin America produced a model of their
own. The U.S. Joint Chiefs of Staff commissioned
a new version of a global model at a cost of $1.4
million. At a 1981 conference of the International
Institute of Applied Systems Analysis (IIASA) in
Vienna, representatives from 20 global-modeling
groups made presentations. And no one knows
how many other models exist within governments -
and corporations around the world.

Not surprisingly, the initial assumptions of
these various global modelers are incredibly dif-
ferent. First, they disagree on methodology: Is it
better to simulate the world as it exists, or to
construct a model that optimizes it as it might

- be—if, for example, every government made basic

human needs a first priority? Is it better to make
guesses about “soft” factors such as political sta-
bility or to ignore them altogether?

Y;wu h they

made with conflicting zdeologzes n dwe'rse ndtzons
all global models basically agree on how
to improve the state of the world.

(LLUSTRATIONS: MICHAEL CRAWFCRD
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The substantive
dzsag'reemmts among global modelers form
a catalog of the uncertainties

| of our era.

Then, there are substantive disagreements among
the global modelers, which form a catalog of the

"uncertainties of our era. To what extent do free mar-

kets actually exist? How vulnerable, really, is the
ecosystem? Does technology appear unexpectedly or
as a result of social processes that can be controlled?
Do governments act independently, and how much
are they trapped by forces larger than themselves?

Above all, or perhaps I should say below all, be-
cause they are rarely addressed explicitly, are the
divisive moral issues. Is man’s inhumanity' to man
the primary global wrong, or is it destruction of the
environment? What assumptions about human na-
ture and political legitimacy do we who construct
global models inadvertently build into them? What
is our social responsibility: to serve a system or to
challenge it, to raise questions or to provide answers,
to rede51gn social systems or to empower others to
do so? _

The methods and philosophies of global modelers
are so diverse that one would hesitate to call the
models a single body of intellectual work, except
that they are directed toward the same intertwined

- problems: population growth, poverty, resource
~scarcity, environmental deterioration, and interna-

tional instability. Another point of commonality is
that many of the models were made in response—

sometimes heated response—to the ones that came

before. Especially when the discipline first began, a
major purpose of each model was to discredit the
others and show how the whole exercise should be
done. Thus, collectively the global models constitute
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a fascinating international debate. They reveal the
world’s knowledge, uncertainty, and opinion about
global problems.

They do so in terms that are relatively precise and
unemotional, adding a mathematical rigor to dis-
cussions of world issues. Every term must be defined
precisely. Everything that is sold must be bought.
The amounts of energy, labor, and capital allocated
to various sectors of the economy cannot exceed the
total amounts available. Such unremarkable and
even simple-minded requirements allow more ex-
plicitness, complexity, and logical consistency than
can ever be expected from the only other source of
understanding about the world: the models in peo--
ple’s heads.

The world system is enforcing its regularities on

" the modelers. When the Japanese, the Soviets, the

Americans, the Europeans, and the South Americans
step back and attempt to integrate their most trea-
sured assumnptions about the planet, they find them-
selves in substantial agreement. Given the different
starting points, the debate about global issues is lead-
ing to a surprising convergence of opinion.

Action and Reaction

The first global model was developed at the behest
of the Club of Rome, a group of policymakers, ac-
ademics, and managers who met in Bern, Switzer-
land, in 1970 to discuss 66 world problems such as
hunger, pollution, and crime. The problems seemed
interconnected, so Carroll Wilson of M.I.T., a mem-
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ber of the club’s executive committee, had invited
someone he thought could draw the connections: his

~ colleague Jay W. Forrester of M.LT.'s Sloan School

of Management. Forrester proposed constructing a
global computer model. On the way home from the
meeting, he worked out a rough model he called
Worldl on the back of an envelope, and then
amplified it into the first detailed global model, called
World2. A team headed by Dennis Meadows, then
also at: M.L.T., refined this model into World3, the
basis for The Limits to. Growth.

World2 and World3 are intended to answer a sim-
ple question that can be put this way: Population
and capital growth are inherently exponential. The
world’s population is growing at such a rate that, if
it were to continue, it would double in 40 years,
quadruple in 80 years, and increase eightfold in 120
years. The physical growth of capital equipment,
housing, and infrastructure is proceéding even more
rapidly. Forrester asked what might ultimately limit
population and physical growth on this finite planet,
and how the world’s adjustment to its limits might
be smooth and controlled rather than unexpected
and violent. _

He concluded that no process exists that can re-

liably adjust today’s exponential growth to the

earth’s limits, whatever they may be. Delays are too
long, both in the process of making decisions and
the time it takes for results. For example, so many
children have already been born that even if each
couple from now on averaged two offspring, pop-
ulation would continue growing for 70 years.
Though industry might stop polluting, its toxic waste
would linger in the environment for decades. The
world’s: machines are too dependent on nonrenew-
able resources and too long-lived to be replaced
quickly by machines that can use renewable re-
sources. And the value of growth for its own sake
is too deeply embedded in industrial culture for a
different value to be quickly adopted.

Uniess some deliberate process to slow growth is
implemented, Forrester found, the most likely future
will be “overshoor and collapse™—an irreversible
destruction of the resource base followed by a de-
cline in captral and population. However, if societies
design a sustainable, equitable system instead of
trying to correct problems caused by growth with

‘still more growth, there are enough time and re-

sources to provide a desirable standard of living for

- everyone,

The scientific community criticized World2 and
World3 on several grounds, one being that they did
not distinguish among different regions of the world.
Thus, Mihaijlo Mesarovic at Case Western Reserve
University, and Eduard Pestel at the Technical Uni-
versity in Hannover, West Germany, designed the
World Integrated Model {wiM), to explore the same
questions with more regional detail. These scientists
reached similar conclusions, except that their warn-
ings were expressed in even more urgent and dlre
language.-

Over the years wiM has been modified, updated
and made more detailed at the behest of numerous
clients, including several U.S. agencies and countries
such as Mexico and Iran (during the shah’s regime).
This is the model that is being adapted for use by
the U.S. Joint Chiefs of Staff,

Another criticism of World2 and World3 came
from citizens of the Third World, who read into The
Limits to Growth the implication that growth must -
stop in such a way as to freeze poor nations into an
eternal state of poverty. They responded with the
Latin American World Model, made at the Funda-
cion Bariloche in Argentina. This model is con-
structed around an exphcu: value: meeting basu:
human needs.

According to the model, the world could work
well with that priority. Latin America and Africa
could meet the basic needs of their entire populations
through their own efforts by the year 2000. Asia
would take longer and require outside aid. The rich
countries would not collapse or even stagnate, and
as human needs were met everywhere, the pc)pula-
tion would stabilize.

The Bariloche group did not explicitly model en-
vironmental and resource problems. But the model-
ers say that the planetary stresses of a just society
would be much less than those of the greed-and-
growth-oriented world of today. They estimate that
decent living standards could be achieved for all with
per capita economic outputs a third to a fifth as great
as those needed if present inequities persist.

The modelers write that *‘the economically under-
developed societies cannot leave their state of back-
wardness following the development patrerns of the
already industrialized—but not necessarily devel-
oped—societies. Even if it were possibie, it is not.
desirable, as it would mean to follow the same road
which led to the present situation of wasteful and
irrational consumption, accelerated social deterio-
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ration, and increasing alienation.”
A coalition of agronomists from Wageningen Uni-

versity and economists from the Free University of .

Amsterdam constructed a model to see if adequate
food could be produced for the expected doubling
of the world population—up to 6 billion by the year
2000. They discovered quickly that there 1s already
enough food for 6 billion people, so they changed
the focus of their investigation to examine why it is
that in a world with more than enough food, hunger
persists.

The sophisticated model that emerged, called the
Model of International Relations in Agriculture
(MOIRA), represents food production, consumption,
and trade for 106 nations. Each has 12 income
classes and a government that may interfere with
internal pricing and trade flows to satisfy political
priorities. As each nation tries to maintain its do-
mestic food supplies and prices at desired levels, it
dumps its shortages or excesses onto the world mar-
ket. The result is systematic amplification: a small
fluctuation in wheat production in Kansas can be-
come a major wave in consumption in Ghana. Large,
rich countries can buffer their interface with the
world market at considerable expense but small,
poor countries cannot, and fluctuations in the world
market sweep into their domestic markets. As the
‘Dutch modelers say, “He who has the lowest dam
gets the whole flood.”

Hunger in this model results primarily from ine-
quities in income distribution, both among families
and among nations. These inequities are exacerbated
by the impersonal workings of the world marker.
Measures such as food aid can have adverse effects,
since they lower food prices in countries receiving
_ the aid and discourage farming. However, two kinds
of policies do help eliminate hunger: changes that
give poor people the resources to earn a decent in-
come, and efforts by the rich countries to keep food
exports and imports constant so as to keep world
‘prices stable and relatively high. . _

When President Carter asked Gerald O. Barney at
the U.S. Council on Environmental Quality to study
global prospects for the year 2000, Barney gathered
existing models and forecasts of various government
branches. These included population projections
from the Census Bureau, food projections from the
Department of Agriculture, and so forth. The result,
called the Global 2000 model, was not only a rich
. collection of information about the world, but a fas-
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cinating comment on the state of global understand-
ing of one of the world’s most information-eich
governments. The separate forecasts had never be-
fore been coordinated, and their makers often were .
not even aware that other projections existed. The
assumptions and methods of these forecasts were not
necessarily consistent. Indeed, the study concluded
that “‘at present the executive agencies of the United .
States Government are not capable of presenting the
President with internally consistent projections of

‘world trends in population, resources, and the en-
_vironment for the next two decades.”

Even though these projections were not internally
consistent, they were consistently gloomy. Global
2000 has become famous for that gloom, as if the
study itself rather than separate government offices
had produced the forecasts. The summary statement
reads: ““If present trends continue, the world in 2000
will be more crowded, more polluted, less stable
ecologically, and more vulnerable to disruption than

~ the world we live in now. Serious stresses involving

population, resources, and the environment are
clearly visible ahead. Despite greater material out-
put, the world’s people will be poorer in many ways
than they are today.

“For hundreds of millions of the desperately poor.
the outlook for food and other necessities of life wiil
be no better. For many it will be worse. Barring

revolutionary advances in technology, life for most .

people on earth will be more precarious in 2000 than
it is now—unless the nations of the world act de-
cisively to alter current trends.”

The Global 2000 staff’s own contribution to the
bad news was to point out thart the various forecasts
are probably too optimistic because they were made
independently. The energy forecasts assumed that
enough capital would be available, the capirtal fore-
casts assumed that there would be enough energy,
and the agriculture forecasts assumed that there
would be enough of both. Because the sectors were
not linked, as they are in’ most global models, they
did not set up any of the truly ditficult trade-offs
that must be made in the real world.

These are but a tew examples to 1llustrace the va-
riety of the global models. Each model asks a par-
ricular question and focuses on one aspect of global
complexity, each expresses the cultural and meth-
odological viewpoint of its makers, vet each is con-
strained by mathematical rigor and the world

database. However interesting the individual models




The media depicted
the early global models as crystal balls
predicting the future of almost
everything. '

are, I think their real value is in their juxtaposition.
As each explicit representation of the world is added,
the collection begins to hint at common insights into
how the complex global system behaves and how it
can be better managed.

The Common Ground

The common conclusions among the world models
are both unsurprising and revolutionary. At some
level nearly everyone understands how the world
works, yet governments and people do not often
operate in accordance with their understanding.
While knowing that the world is an interdependent,
tichly varied system, we act daily as if it were made
up of simple, separate pieces. Knowing that coop-
eration works better than competition, we continue
to compete. Knowing thar short-term results often
differ from long-term ones, we go for the short-term
payotf. Knowing that the environment flows through
us with every breath, drink, and meal, we still think
of nature as distinct from humanity.

I have chosen common conclusions from the

global models and have expressed them in my own
words. But [ believe each global modeler would agree
that his or her work supports these conclusions, or
at least does not contradict them:

O Existing resources and known technologies can
support all the needs of the world’s people today
and for some time to come. People’s needs are not
being met and resources are being degraded because
of inequities, wastefulness, and mismanagement, not
because of any immediate physical scarcity.

The models illustrate this point with resounding
unanimity. MOIRA shows how the world trade sys-
tem transforms more than enough food for everyone
into hunger for one in five. The [IASA Energy Model
emphasizes how many technical options actually ex-
ist to supply energy. World3 shows how it is possible
to make a transition to an economy that uses re-
newable resources to sustain high living standards
for everyone.

The earth is a diverse, abundant planet. However,
the assumption that most pervades decision making
in our era is that there is scarcity. The reaction is to
hoard and try to increase short-term production,
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The world 5ysteni
s forcing its patterns on
the modelers.

This reinforces the perception of scarcity in the short
run and can create actual, though unnecessary, scarc-
ity in the long run through wastefulness and deg-
radation of resources.

O Population and physical capital cannot grow for-
ever on a finite planet. Though overall scarcity does
not now exist for the global society, it can be gen-
erated if rapid growth continues.

All the models recognize problems connected with
population growth, even though some modelers be-
gan with strong reactions against the “anti-natalist
bias” of World2 and World3. Agreement on the need
to limit physical growth (of capital goods, infrastruc-
ture, and housing) is less unanimous, chiefly because
some models represent the economy only as a flow
of money rather than a stock of physical equipment.
"They do not account for the fact that physical equip-
-ment, like population, takes up space, requires a
constant stream of energy and raw materials, and
continually emits wastes.

A steady growth of electrical generating plants,

factories, or any other capital equipment at 3.5 pet-
cent per year, a typical goal for industrial societies,
implies a 32-fold multiplication in a century. It is
not surprising that real growth rates rarely stay thar
high for that long. It is only surprising that so many
people believe they should. The important questions
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are not how to promote all kinds of physu:al growth
everywhere, but rather what kinds of growth should
be encouraged in what places for how long to shape
a sustainable and desirable way of life for everyone.
[0 No reliable, complete information is available

about the degree to which the earth’s environment

can absorb the wastes created to meet human needs.
The global models have mostly tried to quantify en-
vironmental stresses—such as how much carbon
dioxide or sulfur pollution is dumped into the at-
mosphere—but they have not studied the ecosys-
tem’s reactions to those stresses. And even the effort
to measure the stresses has shown that the data are
totally inadequate. No reliable data exist on soil ero-
sion, groundwater pollution, or disposal of radio-
active waste. The makers of the U.N. World Model
and wiM gave up on their environmental sectors for
lack of information. Specific environmental effects,

such as the death of forests in Europe, are only now

beginning to be modeled seriously,

A conclusion of “we don’t know™ may not sound
like much of a conclusion, but it is useful information
in a world where policy is dominated by the belief
that we do know, and that the limits to how much
stress the environment can absorb are centuries
away. :

[:] If continued, present polzczes w:ll [ead to an in-




creasing gap between rich and poor. The world eco-

nomic system is structured to behave exactly the way

it is now behaving. Further operation of the system
will not all of a sudden produce equity or eliminate
poverty.

The models show that even fairly massive adjust-
ments, such as vastly increased foreign aid, would
not significantly redress global inequities. For ex-
ample, in the IIASA Food and Agriculture Program
model, 30 million tons of “free grain from outer
space” were added to the world market annually.
The result was that meat consumption in the rich
countries rose, but hunger in the poor countries did
not decline, The world system is replete with subtle
mechanisms that capture any gains made in less-
powerful parts and redistribute them to more-pow-
erful parts. However, several models suggest that
conscious policies to improve the lot of the poor can
succeed without major sacrifice by the rich.

(O Technology can help but is not the answer. No
set of purely technical changes tested in any of the
models was enough in itself to bring about a desir-
able future. This is epitomized by the finding that
providing infinite, cheap energy, with no other
change, simply exacerbates inequality, population
growth, and environmental problems. Providing
land or education for the rural poor in several models

was much more beneficial to them than providing

technologies that increase agricultural yields.

In the process of making a global model, one has

to discard fuzzy mental-model concepts of technol-
ogy as either the cost-free solution to all problems
or the source of all evil. From a systems point of
view, technology looks more like a tool to achieve
goals. If a society’s goals are to maximize material
possessions, resolve conflicts through military
aggression, and maintain hierarchies of power, its
technologies—no matter how powerful—will not
suddenly produce peace, justice, or environmental
quality. ' '
[ The interdependence among peoples and nations
is much greater than commonly imagined. Actions
taken at one time and on one part of the globe have
_ far-reaching and long-term consequences that are
impossible to predict intuitively.

The models constantly surprise even their mak-
ers—as when MoIraA found that a small change in
Kansas wheat production can undermine Nigerian
food policy. A Japanese world model showed that

that country’s economy rises or falls with the welfare
of its poorer Pacific-basin neighbors. When modelers
simulated what would happen if all trade barriers

_ were lifted, the results were very complex. Some na-

tions benefited greatly while others lost badly, and
it was surprising to see which nations fell into which
groups, Free trade is neither the panacea nor the

“disaster that its advocates and opponents portray.

The results of economic shocks such as the 1973
oil price rise reverberate not only among all nations

but also over decades of time. Some models indicate

that the economic system still has not settled down
from the turbulence caused by the first oil price
shock, much less the later ones,

Most governments, especially of large nations, still

assume that they can win while others lose. They
believe they can act independently, without creating
political, economic, or environmental repercussions
outside their borders that will return to haunt them.
When the repercussions come, they will continue to
be surprised. .
O .Policy changes made soon are likely to have more
impact with less effort than the same changes made
later. By the time the need to face a problem becomes
obvious, there may be no easy solution.

Resource pricing provides one of the classic ex-
amples of this principle. According to wWiM, steady,
slow oil price increases, well in advance of any actual
physical depletion, benefit both producing and con-
suming countries. Gradually rising prices induce
consumers to adopt alternatives to oil in a way that
does not disrupt their economies, while producers’
revenues are maintained. [n contrast, the current bat-
tle between the oil cartel and the market produces
disruptive price cycles in the short term and too-
abrupt, too-late signals of scarcity in the long term.

Most kinds of environmental damage, such as
desertification and contamination of groundwater,
are thousands of time cheaper to prevent than repar.
In India alone, bringing the birth rate down to two
children per couple in 1995 instead of 2005 can
make a difference of 300 million people. Creating
equitable distribution systems is far less painful while
there is still an abundance to distribute. But poli-
cymakers systematically postpone all such decisions
as long as possible.

O Many complex international programs and agree-

ments are based on inconsistent assumptions. Poli-

cymakers debate plans that are simply impossible to
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E xponential growth
cannot continue forever on a
finite planet.

achieve while failing to no-
tice real opportunities.

For example, several
global-modeling teams have
tried to find ways to meet
the Lima targets developed
by the U.N. Conference on
Trade and Development,
which specify what shares
of world industrial output
the Third World should i
provide by the year 2000.
However, these targets were stated so vaguely that
the teams could not represent them gquantitatively
without further interpretation. After representing
them as best they could, the teams found the targets
essentially unmeetable.  And when they forced mas-
sive, unrealistic changes on the system so the goals
could be met, the modelers found them not even
desirable. For example, the Latin American World
Model found that for Africa to produce the stipu-

lated amount of manufactured exports, food pro- -

~ duction, education, and housing would have to
decline.

If global models had no other use, they would be
worth the price of making them just to impose clarity
on the terms of international demands and agree-
ments, and to save the trouble of arguing for con-
ditions that are patently impossible to achieve. One
case where a model has been used successfully for
just such a purpose is in the Law of the Sea nego-
tiations. Professor J. Daniel Nyhart of M.L.T. de-
veloped a model of the costs and returns of undersea
mining that was used to debunk initial assumptions
that this technology would yield a bonanza. The
model enabled the negotiators to agree on interna-
tional licensing and taxing systems.

A New World

Although something within us knows better, our
mental models and those of our leaders cling des-
perately to the assumption that the future will not

be very different from the present. Or that the future.

will be some smooth extrapolation of the present.
Or at least that the future is to be predicted, not to
be shaped by human decisions.

It is not possible ro maintain those assumpnons
while contemplating the long-term trends of the
world. Global models produce thousands of differ-
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ent sirnulated futures under
thousands of possible sets of
policies. None of those sim-
ulations proceeds far past
the year 2000 without
showing significant changes
for better or worse. ‘A
smooth continuation of
present trends can be ruled
out as physically impossible.

One hardly needs a com-
puter model to discover cur-
rent trends that are far from sustainable. The world’s
use of nonrenewable resources such as petroleum
cannot continue indefinitely. The amount of carbon
dioxide in the atmosphere—up 30 percent since
preindustrial times—cannot continue increasing
without disrupting the global climate. Each year 20
million acres of tropical forest disappear, and there
are 80 million more people to feed. Each minute the
world spends $1 million on armaments and 24 peo-
ple starve, most of them children.

The range of real possibilities includes some nearly
unimaginable outcomes, including on the one hand
nuclear winter and the end of everything, and on the
other a world at peace in which everyone’s physical
needs are met sustainably. Both these futures are, as
far as our present knowledge can tell, very possible,
and the difference between them will be determined
by the way the world’s people understand their op-
tions and the way they act.

The global models have not given us the key to
full understanding of our compiex world. We will
probably never have that key. What the global
models have done, at least for those of us most
closely involved with them, is to be what Stuart Bre-
mer, director of a global-modeling group at Science
Center Berlin, calls a “creative irritant.” They have
forced us to stand back and look ar all the com-
plexity, admic it, be humbled by it, and yet continue
to keep confronting it. When we do, we sce far too
many negative trends to be complacent and far oo
many positive trends to be hopeless We mainly see
a lot of work to do.

DONELLA H. MEADOWS. adjunct professor of eavrronmental and
policy studies at Dartmouth College, worked in the System Dynamics
Group at M.LT. on the first global model. She 1s coanthor of Groping
in the Dark {Wiley & Sons, 1982), a description of the first seven globul
models, and is a research scholar of the International Institute of Applied
Systems Analysis in Laxerzburg, Ausiria.




A new musical computer

--,_‘mvented at Stanford Univer- g

: The Yamaha DX?_synthesiz—

“er has proven 50 successful in its_

-first’ 18 months on the market
. that demand for the instrument
_' has outstnpped productwn

Drapers a Pa!o Alto musm

L store neéar the Stanford campus,
. has already sold “well over 10(}"
~ for $1995.apiece. More than 25,
- 000 have been' sold- around the
:_country . and 25 000 more world
.-w1de o

The result is. that an mven—

tmn that could have produced -
.- export- income for:the United
. States has instead increased the .

natmn 5 reeord irade deflmt

: A" second Stanfbrd inven-
“tion, -an acoustical microseope,
". will_ come to the United States
.~ this year'under German and Jap
" anese sponsorship, The device al-

S_;in Francisco Eyronidle
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_ No numbers are kept natmn- -
a!ly orat most mventmn—produc- L

ing universities, but some ideas .

develop them
“We a!ways attempt to_

* botn on canipuses-in the United
States are produced abroad be.
< - cause - domestic” manufacturers :
--fail to accept. the challenge {0

TN

“reach - American companies .

~first,” 'said" Niels” J, Reimers," _

" Stanford’s d:rector of technolo B
gy hcensmg '

" But Reamers and some other :

':'umvers1ty patent officials said
--.. they found that- American will-- .
* ingness to take risks diminished -
“sharply ‘in_the 1970s. So some

schools turned to foreign compa-

- nies after exhaustmg domestic
possmmtles

“An Amer:can company
. sent five engineers and execu-
. tives to-look at the synthesizer,”
said Reimers. “They liked it but
finally decided it was more of a -
'-'techmcal challenge. ‘than they

: ‘ : S . . By Vincent Maggmra
ready has won co-dnventor Pro- . , S
- fessor- Calvm F. Quate a $55,000 - Ntels Renmers, Stqnford s techno!ogy lu:ensmg dlrector I . Page 34 Cof 1




clined to participate.”

*'- The acoustical microscope.
" iwhich relies on sound waves rather. .
Lo «than light to operate, originally was' -
_ "licensed to American Optical Co.,.
© :ibut remained undeveloped. in' the_,'
_ "Umted States and ultimately went:

: v*to German and Japanese interests.

nl

Reimers said . Stanford: earns,r.;.

P about $4 million a year by licensing”
" 5:patents under its control = with' -
“about one-third of its income com-’
g *nng from foreign companies willing -
;to undertake projects that Ameri--_'

by cans reJected

+\ers over phone lines. "

‘school's diréctor of industrial con-
tracts and licensing. -

.U.S. universities. are the best in the
:+world in both basic and applied re-

IriTLem e M B L £
- ot

. ='search and where European and . -
5 4 Japanese companies are hungry for |
" a;new technology and are willing to

- ltake a flyer,” Leahey sald. -

‘l

31
ot

;. “We tried every U, S manufac- '
turer first,” said Duke Leahey; the

e “Fortunately there are signs'

that things are gettmg better now, :
and many US. companies are be-
coming aware that-technology will -
- pass-them by unless they invest in .

new ideas.” ..
Washington University issued a

equipment to be manufactured on-

1y for sale outside the United States. .
_'The school hopes it will find an
-American company willing to pro-.
‘duce it here after the Japanese-

show 1t can be’ done

. “We don't pubhc:ze our fig-

ures, but probably half our revenue

“comes from abroad,” said Marvin
- Woerbel, the foundation’s director
~of licensing. Many of the founda-_
tion’s products are pharmaceuticals,
- not yet licensed for sale in the Unit-
‘ed States.” : :

It and when the US iicenses

' are granted he said, the foreign '
"“We. have’ a situation where'- :

limited . license. permitting -the -

.The Universrty, of Wlsconsin .
_Alumni Foundation, “which:is-’
ranked third" in’ patent ltcensing'_.
revenue after Stanford and the Uni--
“ 'ersity of California, has had s:ml-
. lar expenences h -
as Stanford is not alone in licens- i

© :ling its patents to foreign firms. Last .
¢ ryear, Washington University in St.~
_ ”’LDUI& issued a license to a Japanese -
,.ﬁrm to manufacture a local area:
3 .networlc — a system to link comput~

companies wilt be free to sell thelr
products in thls country

At the Massachusetts Instltute -
. of Technology, ‘which, received
“about $2 million ln patent licensing
income last year -— enoughto put it
in fourth place — approximately 15 -

-percent to 20 percent came from
. University, serving a termi as presi-

' .. dent: of. the Society of Universxty
Arthur Smith Jr director of;.:.;

the program, said MIT has institut-
- ed what heé calls “an aggresswe ar-.- :

abroad

ketmg program m Europe

But there are exceptions to the'
: o 25 percent “of patent income re-

- " ceived by American universities -

trend =

Why U S !nveloﬁ Pr Fregners f

: dFrom Page 20

s 3 'were willing to take o, Several oth-_,.
iier “American -companies also de-'“

The University of C'alifornia :
collected $2.6 million in patent pay-
ments during the 198384 fiscal year,
almost alt from ‘domestic sources,

_-said Roger G. Ditzel, director of the -
. patent program for all UC cam-'

puses; :
B Spencer Blaylock of Iowa State’

Patent  Administrators, ~said ‘he

.thinks the Stanford synthesizer and
microscope experiences are atypi- :
: .cal ; 5 :

He said he believes that about

comes from abroad. But he added

* he “would be surprised if more than-
© 1-pereent” of the patent. revenue is

derived from products invented on.’

‘, American  campuses, - produced

‘abroad and then sold in the United '_ '
States :

. .. Reimers said at Stanford that 3
he sees signs that there may be:

greater w1llmgness by American._g :

companies 1o license mventions

~that now.go to: foreigners by de- -

fault. But he said some U.S. firms
remain harder to' deal wrth than

foreign companies.

. “We do sign most of our li
censes with American companies,” -

: Reimers said. “But the guy who has
. to mobilize things may not have got-
. ten all his ducks in a row, and the .
© project may die.”
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‘ideas into p.r_oﬁts

Caccavo

BY SABIN RUSSELL

Inventors are Iearmng from
entrepreneurs how to turn

“

In American mythology, independent inventors fit
right in with apple pie, motherhood, and Old Glory.
From garages and barns, back shops and base-
ments, these lonely geniuses are said to build the
stuff of the American Dream. So the story goes.

Inreality, the American economy largely ignores
the backyard inventor, Only 17% of patents issued
this year will be assigned to individual inventors. In
1954 individuals accounted for 37%. “The notion of
the individual inventor making it.happen is increas-
ingly more myth than fact,” says 0.]. Krasner, a
professor of management at Pepperdine University
in Malibu, Cafif. “More and more, it takes an entre-
preneurial team.”

Increasingly, mventors are dlscovermg that the

entrepreneurial route—frequently in the company -

of a business partner—is not only potentially more

lucrative than the traditional paths, but sometlmes :

is the only option.

Robert Henry, the inventor of a new method of -

blood analysis, brought in a partner to turn his idea
into an immunoassay business with projected sales

_of $500,000 its first year. Jerry Stubblefield, who
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designed a new athletic shoe, saw his company go
from near bankruptey to $8 million in sales when

professional managers took over. R.M. “Rusty”

Hammond, the inventor of a fold-away barbecue, is

determined to run his business at arm’s length. “In--
ventors are better off turning it over to someone.

else. They get too protective,” he says. - .
- The entrepreneurial route is not for every inven-
tor, “It has always been the dream of the mventor

James Caccavb‘ icture Group

Partners Gardner
Martin (foreground
‘abova]} and Nathan
Dean thought of their

invention before they

thought of starting a
business. Without
outside management
help, sales of Easy

" Racers’ recumbent
bicycles have been
slow ’

‘who recognizes h.IS own hmltatlons and starts &
_assemble a team.”

' gther entrepreneurs, inventor-entrepreneursofies

-beyond the first few years. But the transition sy

that his idea be the nucleus of a business he nuns
himself,” says Larry Udell, former president of the
National Congress of Inventor Organizations.
“Only one out of a thousand has the ability to be a
inventor-entrepreneur. It's the intelligent inveator

As others who've started compames have d-
covered, entrepreneurship isn't an easy road. Lic

have to take a back seat in management if the com-
panies they found are to.sustain their initial suces




want to go through, " says Herbert Keirulff, profes-

sor of entrepreneurship at Seattle-Pacific Univer- -

sity. Like other entrepreneurs, the inventor-entre-

preneur is likely to achieve big success only on the

second—or- ]ater—try, sometlmes with a com-
pletely different invention.

And inventors have found that the network of

. financiers and consultants that has grown up to help

new businesses ish’t always suited to their needs.
Venture capital doors are usually closed to the inde-

. ship as a route to licens-

marketed the product
vourself,” he advises.

facturing his latest in-
vention, which he is

take place even more quiékly fot the inventor than
for the average entrepreneur. “That’s a wrenching ..
personal experience that a lot of inventors don't -

pendent inventor. As New York financial constltant
. Burt Alimansky observes: “Investors don't invest
in inventions. They invest in businesses. 1t'’s the- :

organization that is going to attract the money.”

Holder of 81 patents, Calvin MacCracken quali-

fies as one of America’s most prolific independent
inventors. (His A Handbook for Inventsrs, Charles
Scribner’s Sons, 1983, tells howit's done.) In 1947
he founded Calmac Mfg., Englewood, N.]J., after
co-developing the jet engine at General Electric.
Launched in business by a $150,000 stake from

American Research & Development Corp., one of

the nation's earliest venture capltal firms, Mac-
Cracken has developed
and sold eight major
product lines, ranging
from solar swimming
pool heaters to the Roll-
a-Grill, the hot dog
cooker at sports arenas,
which slowly spins the
dogs as they cook on a
bed of heated rollers.
MacCracken collects
royalties from exclusive
licenses on product
lines he's relinquished.
But he tells inventors to
consider entrepreneur-

ing. “You don’t get very
much for your invention
unless you've made and

Right now Mac-
Cracken is busy manu-

marketing in partner-
ship with his 30-year-
old son, Mark. Dubbed ¢
Levload Ice Banks, the

system is designed to cut uperatmg costs for com-
mercial air conditioning in half. The device makes
ice during night hours when electricity prices are

. Biil Kelly

lower, stores it, then uses it to cool buildings during
the day when prices shoot up.

MacCracken anticipates earmngs of about
$300,000 on sales of $2.5 million for Calmac in

1984. About 80% of that comes from Ice Banks. -
.The company has invested .close to $1 million to

bring Ice Banks to market, most of that from the

sale in 1981 of his solar collectors to Besicorp for
1.2 million shares of Besicorp-stock. - .
“Our barbecue is to other barbecues as the hlde- :

Hoilder of 81 patents,
Calvin MacCracken

- {above) reaped $2

million in sales from
Levioad Ice Banks.
“T'he big secret to
starting a small
business and having

" It succeed is hirlng

the right people”
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.
Even though he’d
headed a corporate
R&D effort, Bruce’
Vorhauer {ahove)
knew no venture
capitalist would
back his idea for a
contraceptive
sponge. His
company, VLI Corp.,
completed a $26
million public
offering in 1983

Gordon

Gordon

uop;bg PRUdIN

‘headed for the U.S. But he found that even anin- -

a-bed is to a couch ” says Rusty Hammond, a Fort_ '

Worth, Tex., inventor-entrepreneur. In 1982 Ham-
mond_revved up Leisure Mfg. in Des Plams, IIL., a
company. he'd mothballed from one of his earlier
ventures, to produce the $995 folding grill. Despite
a minimum of advertising, sales have reached $2

- million, Hammond says. Unsatisfied, Hammond has -

_Hammond s an experienced businessman, he

enlisted the help of six “business angels who are

now preparing to invest $1.2 million in a plan to
boost sales to $50 million in five years. Although

“wants to run Leisure Mfg, at a distance. =
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Jerry Stubblefield learned Hammond's lesson the

AT O AR R

hard way. Aformer high school phy'sics.teac‘her and
basketball coach, he invented-a radically different

_ athletic shoe, featuring a shock-absorbing, “cantile-

vered” sole in 1977. After nearby Nike Inc, twrned -
him down, he licensed the technology to Osaga, 2
shoe retailer backed by Japanese giant Mitsubishi.
When Osaga foundered in 1980, he canceled the
license, located a pair of business partners, and -
raised $850,000in convertible debentures to launch

. .Pensa Inc. in Tigard, Ore.

Eighteen months later, just as the firm was ready
to ship its Avia basketball shoes, Stubblefield's part-
ner announced the company was broke. “I under-
stood what the athlete wanted in footwear, but I
didn’t understand business,” he shrugs.

In September, 1982, Pensa was bailed out by a
personal $250,000 infusion of funds from venture
capitalist Henry Hillman, who took over the helm -
and recruited sales help from Nike. Stubblefield
took a back seat as vice-president for R&D. With the
aid of an additional $2.5 million in venture capital,
Pensa’s sales rose to $8 million this year from $1.8
million in 1982, The firm is now profitable, and Hill-
man expects sales of $20 million in 1985. Stubble-
field keeps a 25% stake in Pensa. “Most inventors
would like to become entrepreneurs,” he says, “but
what it takes is organization—marketing, sales, fi-
nance—and most inventors can't do it alone.” |

Robert Henry, the inventor of a new blood test,
didn't try to do it alone. He got help from both a
venture capital company and an outside partner.
Henry was general manager of Union Carhide's Eu-
ropean medical products division in France when
the business was sold in 1981. He left and soon " -
devised a technique to identify aniibodies in the
blood using dye polymers—giant molecules that
can signal the presence of a disease by changing-
color in solution. Current techniques in the $400
million immunoassay business require use of mildly
radioactive substances or costly enzymes to iden-
tify antibodies. o

Once he had estabhshed the- concept, Henry -

. ventor with excellent credentials has a hard time -

getting a hearing from venture capitalists. After one

year of pounding the pavement, he raised $750,000 .-

in equlty money from 2 team headed by cw Ven-

“tures in New York and an additional $800,000
through an R&D partnership in April, 1983, Henry's =

Photec Diagnostics Inc, of Little Falls, N.J., plans .
torelease its first clinical product in the first quarter
of 1985 and expects sales. for the year to top
$500 000. - o
Henry says he understood from the beginning -
that he would need a partner. Through cw Ven- -
tures, he found Jim Mongiardo, a 10-year veteranof -
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Schering-Plough Corp., who had been responsible
for U.S. marketing. Since joining Photec as presi-
dent last March, Mongiardo has assumed control of
marketing and administration, freemg Henry to
handle r&D and production.’

cw Ventures is one of the rare venture firms that
backs lone inventors. Crosspoint Venture Partners

is another. The Palo Alto, Calif., firm manages $58 -

million in funds and nurses young startups in an,

11,000-sq. -ft. incubator, where new companies can -

rent office space for one-tenth the going rate, ac-
cording to partner John Mumford. One engineer,

William Cargile, has been made a Crosspoint gen-
eral partner. For a five year period, ending in 1979,
Cargile had tried unsuccessfully to selt an electronic
device that tested automobile shock absorbers, ob-
livious to a lack of demand for his product. “The big
issue is marketing, not engineering,” says Cargile.

“That’s what brought this inventor back to earth.”
With $400,000 seed funding from Crosspoint, - |

Cargile turned another idea into Software Security
Corp. in November, 1983. The company manufac-
tures an electronic lock designed to keep unauthor-
ized users away from sensitive computer data.
Without a $10 key that reads signals from the com-
puter screen and translates them into a type-in ac-
cess code, an information thief would have no
chance to tamper with the software. Operation of
the young company, recently renamed Gordian

Systems Inc., has been passed to newly hired presi-. .
“dent Richard Otte. “The ideal situation for the in-

ventor is to be in there for as long as he has to, and.

then to get the hell out before he fouls it up,” says

‘Cargile, who remains as chairman of the venture,

In the end, however, the independent inventor’s
most likely source of finance remains the small pri-
vate investor who can be pursuaded to pony up
$10,000 to $50,000.. -

These business angels, says leham Wetzel,
professor of finance at the Wl'utter_nore Schoel of
Business and Economics at the University of New.
Hampshire, are more likely than a venture capitalist
to back an inventor because they tend to be willing
to wait longer for a payback. In a.1981 Small Busi-

_ ness Administration-backed study of business an-
gels, Wetzel found that a quarter of a sample of 133"
were willing to wait more than 10 years for a return -
or simply felt the length of time did not matter. .

. (Venture funds, on the other hand, look for a return

within 5 to 7 years.) With a small grant, Wetzel has

launched a pilot program to identify business angels
~ and match their investment interests with potential:

entrepreneurs. Entrepreneurs are charged $100 to

. sign up for this pilot computer matching service.

Since the program was launched in May of this vear,
“the volume of actlwty has outstnpped our expecta—
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Inventor John

. Kleppe (above) is

using government
contracts, a

$750,000 private

placement, and the
sale of a prior
business to get
Scientific

Instruments off the
ground. Kleppe's
invention bounces
radio signals off the
tails of meteors

tions,” Wetzel says.
Angel  Echevarria

_relatives to launch a fur- -
niture "ticking business -
17 years ago. The busi-
ness venture served as
- the springhoard for his

terbed mattress mar-
keted as the Somma,
which has boosted an-
nual sales of privately
held Angel Echevarria
Co. Inc. to $36 million,
. Patented in 1978, the
mattress contains seven
water-filled cylinders
that run from the head
to the foot of the bed -

and use only three
inches of water instead
of the standard 10. The
Los Angeles business-
man was able to get his
invention started with .
the help of a $250,000 .

GN0JIE) DINDIA/UDSIIA] BOUET

most
Echevama has been his own angel.: .
Bruce Vorhauer, the inventor of a contraceptwe ‘
polyurethane sponge, needed business angels to-

‘get his business off the ground and to rescue the- .
company five years later. Vorhauer, a vice-presi-'.

dent for research and development at American:
Hospital Supply, quit the company in 1975. It took.
$300,000 from a friend to launch vLI Corp. and two

years of experimentation in 2 Newport Beach, Ca-

lif., kitchen before others began to take notice. The -
Ford Foundation backed initial clinical tests in Mex-~
ico City, and in late 1977, drug giant G.D. Searle '
loaned vLI $400,000 interest free in exchange for

. rights to buy the company. Beset with internal

* problems, Searle dropped the project, but in 1979°

Schering-Plough signed- a - similar * deal. for a -

$180,000 loan. In early 1980 Schering- Plough S

" dropped out. :
“Two big drug compames had dropped me, re- . |

calls Vorhauer. “By the third quarter. of 1980, -

things were grim.” Butinlate 1980 a group of physin‘ .
cian friends raised $500, 000 in an R&D partnershipin -

-exchange for a 20% stake in the company. vir'sfirst
round of venture capital financing, $2 million worth, ..~
followed in 1981 from Golder, Thoma & Cressey, "
Continental Illinois, and the Sprout Group. Anaddi- -
* tional $3 million came through in 1982, and after the

borrowed $35,000 from .

own invention, a wa- .

sBa loan, but for the . -
part, AngEI S



Inventors dream of
running theirown -
companies. It’s hard fo_r'__ei::._

showed a small loss on sales of $110,000, and Mar-

- DA appfove‘d Vorhauer’s sponge in April, 1983, vLI
.- completed a $10 million private placement, The firm
‘netted another $26 million in a public offering under-

written by L.F. Rothschild, Unterberg & Towbin,
N.Y., that October. VLI today is engaged in a major

‘assault on' the contraceptive market, having
" launched a $5 million national advertising campaign
" for its Today sponge. VLI showed a loss of $2.9
million on sales of §8 mllhon through the first three .

quarters of 1984,
Not all inventors are ready to surrender control
or take a back seat. Inventors interested in keeping

* control and willing to pass up fast growth are likely
-to turn  to bootstrapping—generating capital from- .
"internal operations. Gardner Martin has boot-
+. strapped the production of his recumbent bicycle,
~which retails for $850. Martin's idea for the Tour

Easy developed out of his work with a cult of engi-
neers who design aerodynamic shells for bicycles
that race at Indianapolis and other speedways.

Aided by his wife and a partner, Martin subcon-’
" tracts manufacturing of the bicycle components and.
- assembles them in a Watsonville, Calif.,, barn

Founded in 1980, Easy Racers Inc. earned $30,000

on sales of $100,000 in ry 1983, and Martin didn't =

pay himself a salary. In Fy 1984, Easy Racers

o i

~them to step _a__s_sgdg _

tin did draw a paycheck. He's explonng the posmbll- §
ity of forming a limited partnershxp OF securing an’
sBA loan to finance a plan aimed at quadrupling sales.

“We're in a position now, that if we want to borrow 3

some money, we probably can,” he says. “I'm gomg p
to try to make $1 million in sales next year.”

R_ELY_ING ON HUSTLE

- For other inventors, like Boston’s John Adams, e

bootstrapping is a way of life. Adams’ career asan -~

inventor began when he was a student at Harvard. -

15 years ago. Adams is the inventor of an array of - - -
products, including book holders for bathtubs, fold-- -

able luggage carts, and a plastic grabber to protect .
fingers from Brillo pads. Adams Products and Re- -

search Co. incorporated in 1975, generates reve-: -

nues of “under $200,000” annua]]y from the manu-
facture and sale of the inventions, Adams says that .

he has made hundreds of thousands of dollars on.. - - § .
-some of his ideas, but “if you love mventmg, you »

find it gets eaten up with new projects.”. =~ .~ .
No millionaire; Adams relys on hustle to finance
his projects, cutting deals with banks, subcontrac--

tors, and business angels. He survives, he says, by.. )

constantly inventing new products and because of

+ the good will of those “who do not call in their.\

loans.”
To sell his patent, John Yount mventor of a -
method to chemically strip scrap fiberglass of its
resins, had to get the attention of a prospective
hcensee. 8o he wound up starting his own company.
Five years ago, Yount, now president of ].W. Yount
Corp., a distributor of chemical degreasers and
cleaners, in tiny Bullock, N.C., first tried to sell the
idea to 0wens~Cormng Flberglas which buries
25,000 Ibs. of scrap a day at a plant in Aiken, S.C.
“They told me to take a flying leap,” he says. Un-
daunted, he invested $25, 000 of his own money and
built a pilot plant himself. He began clearing $600 a

il day selling recycled fiber to such Owens-Corning

customers as GAF, That brought Owens-Corning
running The company paid him $15,000 for an op-
tion on the patent and built a large pilot facility in
Aiken for further testlng '
Bootstrapping isn't necessarily either smalt or
simple. John Kleppe's Scientific Engineering Instru-
ments Inc, has supported its R&D phase through a
combination of government contracts, corporate
R&D work, and the proceeds from the sale of one of
Kleppe’s former companies. The Sparks, Nev.,
company builds components for a remote data ac-
quisition network that relies on bouncing radio sig-
nals off meteorite trails. “Meteorburst” communj-
cations is, in fact, a little known but proven -
technology pioneered in the 1950s by military re-




INVENTORS " | =

Most venture'eapita‘l: i

~ funds don’t welcome . .
inventors. Investors don’t*

. ;_""“-put money in ideas, says
' one consultant, they 8

searchers, The earth's atmosphere is bathed in bil-

lions of dust-size meteors, whose fiery arrivais on

earth leave ionized trails that can amplify a radio

" signal. In effect, meteor trails can do for free whata -

$150 million commmumcatlon satelhte is desngned
to do.

Crucial to Kleppe's network is a system of trans- '

" mitters that fire signals at randoinly timed intervals,

Called Popcorns, they transmit data up to 100 miles -

from the sites of remote sensors to a central station
that can then use meteorburst to send the informa-

tion anywhere within a 1,200-mile radius. Sales of -

- the five-year-old research firm were only $133, 000,
mostly from R&D contracts, in Fy 1984, but Kleppe
says he is angling for a $4.5 million contract with the

" Egyptian government to report water levels along

the Nile River. In July, 1984, the company raised

$750,000 in a pnvate placement “The problem
with marketing this,”
that it sounds so bizarre.” Still, Kleppe expects

sales to reach $21 million by 1987.

Increasingly inventors can go to Uncle Sam in- -

stead of near relations for funds. Several new gov-
ernment research programs have increased funding
for independent inventors.  But competition is in-
tense and some of the programs are slanted toward
inventors with established research facilities rather
than backyard tinkerers. Here, too, it seems inven-
tors are more likely to succeed in gettmg a grant 1f
_ they're part of a company. .

REFAVING FIGHWAYS

One government program sponsored by the Na-

tional Bureau of Standards and the Dept. of Energy

is aimed at lone inventors whose ideas might yield
energy savings. Out of 20,000 applications
screened by the NBs since 1975, 180 have received
grants totaling $14 million, says George Lewett,
NBs chief of the federal Office of Energy Related
Inventions. A study by Mohawk Research Corp.,
" Lake Forest, Iil., found that every dollar put into
the program generated $17 in sales and follow-on

private risk capital, The program has abudget of $5

million for Fy 985.

Among the beneficiaries of the federal grants is -

Dick Jeppson, a Carmel, Calif., inventor and entre-
preneur who has developed a vehicle to resurface
highways by melting the pavement with micro-
waves, remixing the asphalt, and rolling it out again.

“You can make a new highway with the materials .

already there,” says] eppson; who shares his patent

with Micro Dry Corp., a microwave drying equip- .
ment maker he founded in 1962 and subsequently .
sold. Jeppson's Microwave Pavement Heating Sys-
tems Corp. has used two federal grants totalmg.
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Kleppe acknowledges, “is

_._mvest m busmesses

$89,000 to refine the concept, ‘andhe is now seek- -

ing $3.3 million in venture capltal to develop afull- ;-

. scale prototype. - T AT
With passage of the Smail Business. Innovatnon e e e
and Development Act in July, 1982, the stage has- . = . '
been set for substantial increases in government. - -7
“funding of independent inventors. Small Business

Innovation Research (sBIR) grants totaling $125 mil- .~
lionwere awarded through 12 government agencies .
in Fy 1984, and the figures will rise to $450 miilion -

annually by Fy 1987, A National Science Foundation' = . - -
SEIR pilot program, launched with §1 millionin 1977, - - .- = .
yielded $8 of private investment for every federal .

doliar spent. Initial grants of $50,000 are designed

to fund proposals for six months. Second phase '
_ grants run up to $500,000. But program administra- - . . -
tors look for an equal commitment of third-party .

money before awarding a second phase grant.

. The government programs aren,t:dESigIled_ fm- SR
the backyard tinkerer. According to Roland Tib-

betts, SBIR Program manager at NSF, only 19% of his

-agency's grantees to date are one- or two-person . - EH
. firms. “If you don’t have a good research facility, - ..
forget it,” says Tibbets. “We >Te aiming at high risk, :

university-quality researc]

The SBIR program helped former IBM engineer . -

John Bates get his invention off the ground, but,

again, it took outside management to turn the idea-

into a substantial business. A $30,000 grant in 1981
helped the Endicott, N.Y., engineer build a model of
his voice recognition system, which he had devel-

oped at home for nearly a decade, The most signifi-. . " S
'+ cant contribution may have been the SBRR-spon-. .
sored seminar he attended in June, 1982, wherehe =~ "

met the speaker, businessman Peter Vollers.

Seven months later, Bates and Vollers founded -

Vois Inc. Through Vollers’ connections, the com- -
pany raised $100,000 with the sale of a nonexclu-. . -
sive license, and the firm expected to close a $2.5°

.rm]honR&Dpartnershlptobnngﬂleproducttomar e

ket in 1985. “Without strong professnonal and finan-

clal management help, he would still be in his base- .
‘ment,”

says consultant Burt Alimansky, who
helped arrange the financing.

- Today's entrepreneurial chmate bodes well for‘ &

the inventor, but i does not guarantee success. -
“The opportunities for an inventor to realize deliv-
ery into the marketplace have certainly increased,”
says Pepperdine’s Krasner, “but the potential of
that process contributing much more is great.”
“The greatest need in the process of innovation is

. practical education for inventors on how to get their . =

ided to market,” says the Bureau of Standards”

. George Lewett. “We can 0ut-mvent the rest of the

world,” says Udell, “but you've got to get people

. turned on—-—-there s got to be mcentwe. L O




By Seweryn Bialer

IKHAIL GORBACHEV has come to

M power in Moscow at a time of grave

crisis in the Soviet Union, The situa-

~ tion cries out for créative and forceful lead-

ership. But will Gorbachev be able to provide

it? Will a new Soviet leader really be able to
make a difference?

Gorbachev has inherited a non-competi-
tive Soviet economy that is in a terrible
state. A cumbersome system of central plan-
ning produces shoddy goods, and discour-
- ages any sort of creativity or technological
. innovation. The Soviet economy is simply in-
capable of participating in the high-tech,
electronic age.

The economic crisis is compounded by a
"social crisis, manifest in a catastrophic de-
cline of the work ethic and of discipline
among Soviet workers and managers. Cor-
ruption and drunkenness are rampant, Up-
ward mobility for the children of the Soviet
working classes, once a major stabilizing fac-

-tor in society, is declining precipitously. -

Workers’ children no longer can expect to
get higher education and better jobs than

their parents.
A pofitical crisis has also been obvious in
.the .paralysis of leadership of the last half
dozen years, when old leaders have proven
incapable of meeting the- many challenges
before them. Crisis is also evident in ideol-
- ogy. Marxism-Leninism has degenerated
into familiar, but irrelevant, sloganeering.
. With rare exceptions, Soviet books, movies
and plays are dreary representations of a
make-believe world of heroic workers and
selfless officials that few citizens even pre-

" tend to recognize as real.

" The most intriguing option available to
. Gorbachev and his colleagues under these
circumstances would be radical reform — a
‘broad and thorough overhaul of the economy

~
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Seweryn Bialer, professor of political science
at Columbia Unipersity, travels often fo the
Soviet Union.

and political institutions that would change
the fundamental operating principles of the

Soviet system. It would involve not a change .

in the system but of the system.

But logical as such an initiative might
seem to Western eyes — and tempting as it
may be for the new leadership in Moscow —
such sweeping change would face formidable
opposition from within the system. Radical
reforms can be attempted only by a brave,
seli-confident leader who is ready to assume
major risks, and can convince his coalition

¢
1

i i
that these risks ar&necessary.

To enter on sucH a road Gorbachev wouid
have to be as ruthiess and single-minded as
Joseph Stalin was With his “revolution from
above” in the 1930s, and as adroit a politi-
cian as was Nikita! Khrushchev in the first
seven years of his anti-Stalin campaign. For
while almost evefyone in Russia speaks
about the urgent need for reform, a radical
reform program in fact lacks a constituency
from below.

Nevertheless, the pessibility that Gorba-

M. Bl SaeF 35
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chev and his closest collaborators will at-
tempt radical changes cannot be excluded.
In the event they do, their policies are
likely to borrow from Hungary's successful
“new economic mechanism” or Yugoslavia's
“market socialism.” Those countries are
now ahead of other communist societies in
overall economic ~performance, consumer

satisfaction, ability to absorb Western tech--

nology and ability to adjust to changes in the
international marketplace.

. 8ee GORBACHEV,E2,Col 1




ment. The non-Russian naticns of
the Soviet Union wili not rebel. The
Soviet professional and middie
classes will not endanger their ca-
reers by dissent. The Soviet party
will not abdicate its dominant role.
The Soviet military will not plot-to
take over power. Yet the crisis of
the Soviset system is very real and if
the trend is not reversed it may lead
“in the future to an authentic crisis of
survival,

Assuming that a radical reform is
not i the cards for the 1980s, how
much can the Soviet domestic sys-
tem improve under Gorbachev? Gor-

- bachev need not transform the
Soviet Union to be a successful lead-
er, at least in the short term. For
the last seven or eight years, Russia
has been muddling down, Gorbachev
will be a success if he can merely
get the Soviet behemoth to muddle
up.

Outside of radical new policies,

there .are at least four other ap-
proaches that Gorbachev can consid-
er,

The first is the easiest — to
shake up the system by reinstituting
strong, vigorous, demanding central
leadership. This is already happen-
ing. The top decision-making and ex-
ecutive bodies, the politburo, the
Communist Party secretariat and
the council of ministers will - be
purged of the old or inefficient, who
will be replaced by the younger and
‘energetic of proven talent.

The authorities will crack down
on lax work habits and appeal to pa-
triotism and pride to cajole a better
performance out of the workforce,
They will revive the policy initiated
in the short-lived regime of Yuri An-
dropov of prosecuting cases of
brazen and large-scale corruption,
And they will try to teach modern
managerial technigues to many of
the nation's managers.

The second option is to reorder
national priorities and redistribute
existing resources.

Tinkering of this kind could have a
real impact, as one example — that
of energy — suggests. The major
thrust of the existing Soviet energy
program is to increase (despite soar-
ing costs) petroleum production in

the forbidding conditions of western -

Siberta, and to convert Soviet indus-
tnal consumers from oil to gas.

But, as we have learned in the in-
dustrial West, the most promising
and least costiy way to deal with the
energy problem is to promote con-

servation. In Russia, that would re- /

quire rewarding managers of indi-
vidual enterprises for using less
energy. But such an incentive would
be almost a contradiction in terms
for the Soviets, for whom more has
always meant better.
Changes in policy are also likelv in
agriculture. Chernenko announced
:‘&e_xtensive program to reclaim

MIKHAIL GORBACHEYV

vast areas of margina) farmland, But
there is good reason to doubt the ef-
fectiveness of this policy, and Gorba-
chev could radically alter.it in favor
of intensifying production and im-
proving efficiency on existing farm-
land.

As much as 20 percent of the
average Soviet harvest is wasted for
want of adequate roads, trucks, raii-
road facilities, grain stlos and fertil-
izer storage. I expect Gorbachev to
concentrate on this problem,

make changes in Soviet or-

A ganizations and the bureauc-

racy. Near the end of his career,
Khrushchev tried to radically reor-
ganize the Communist Party's huge
bureaucracy. Other party officials
resisted, and Khrushchev’s tinkering
was used against him by those who
removed him from power in 1964.
Khrushcehv's “harebrained
schemes” are now iamous in the
Soviet Union, and their bad reputa-
tion will discourage Gorbachev from
doin ch in this realm.

third option would be to

might concentrate on the agencies
and organizations that deal with new
technology and foreign trade. The
Soviets have never been able to get
branches of the Academy of Science
that are concerned with new tech-
nology toe work closely with govern-

Manager actually resists in-
troducimg new_technology, because

he can fulfill his gquotas with the
eqy@%n_t_zm/_e_m.mdmm_af @ the injzoduck]
new and more efficient technology

sOr  machinery  would just mean

V higher guotas,

Gorbachev may also try to break
down the the sharp divisions be-
tween the civilian and military

If Gorbachev does tnker—Hh ~ell‘

-

economies, 50 the better-organized
military sector can heip the civilian
side become more efficient. He
could have military factories manu-
factureconsumer durables such -as
appliances. Or he could have the
more talented military production
managers help civilian factories.

In agriculture, Andropov sent
agricultural contract brigades to
many collective farms, particularly
in the important farming areas of
Georgia and Armenia, Relatively
smalt groups of collective farmers
are assigned plots of land and agri-
cuitural implements. They sign
praduction contracts with the gov-
ernment and are guaranteed re-
wards when they exceed quotas.
This system could be improved and
expanded. '

A fourth option is to allow a little

- private enterprise,

- Inadequate services in cities, from

plumbing to shoe repair to small res- .
taurants, could use a dose of private .

initiative, The poor quality of these
services, which has given rise to a
large illegal (or semilegal) “second
economy,” conftributes to inflation-
ary pressures and frustrations in
everyday life. Allowing private serv-
ices would depart from traditional
communist ideologically. But such
businesses would only exist at the

margins of the economy, and would .

not endanger the party and state's
political control over the economy as
a whole.

he timidity of Soviet leaders
has prevented such reforms in

the past, This failure is an ex-

ample of the psychology of Soviet
functionaries. for whom the concept

‘of “spontaneity™ is still a taboo, and

who are aghast at the idea that any-
thing could exist in Russia which is
not entirely under their control.
Breaking out from these psychologi-
cal restrictions s a necessary
precondition for reform.

‘Nevertheless, I would not dismiss
all the reform steps that the new
leader may undertake as mere cos-
metic changes. Their cumulative ef.
fect may improve the Soviet domes-
tic situation and even arrest the de-
clining performance. :

To a decisive degree, their effec-
tiveness will depend on the strength
of will, persistence and vision of
Gorbachev himself, and particularly
on his ability to shape a coalition
within the Soviet hierarchy that is
committed to reforms, both because
of its loyalty to Gorbachev and be-
cause of its conviction that change 1s
what Russia needs,

The outcome of Gorbachev’s bat-
tle with bureaucratic inertia, politi-
cal conservatism, ideological exhaus-
tion and the present mood of pessi-
mism will define to a large degree

not only the Soviet domestic situa- .

tion. but also its international
standing and aspirations.




Will Russia Dare Clean Up Its Economic Mess?

By Seweryn Bialer

power in Moscow at a time of grave
crisis in the Soviet Union. The situa-
_tion cries out for creative and forceful lead-
ership. But will Gorbachev be able to provide
it? Will a new Soviet leader really be able to
make a difference?

Gorbachev has inherited a non-competi-
tive Soviet. economy that is in a terrible
state. A cumbersome system of central plan-
ning produces shoddy goods, and discour-
- ages any sort of creativity or technological
. innovation. The Soviet economy is simply in-

capable of participating in the high-tech,
- electronic age.

The economic crisis is compounded by a
social crisis, manifest in a catastrophic de-
cline of the work ethic and of discipline
among Soviet workers and managers. Cor-
ruption and drunkenness are rampant. Up-
ward mobility for the children of the Soviet
working classes, once a major stabilizing fac-
tor in society, is declining precipitously.
Workers’ children no longer can expect to
get higher education and better jobs than
their parents.

A political crisis has also been obvious in
the paralysis of leadership of the last half
dozen years, when old leaders have proven
incapable of meeting the many challenges
before them. Crisis is also evident in ideol-
ogy. Marxism-Leninism has degenerated
into familiar, but irrelevant, sloganeering.
* With rare exceptions, Soviet books, movies
and plays are dreary representations of a
make-believe world of heroic workers and
selffess officials that few citizens even pre-
tend to recognize as real.

The most intriguing option available to
Gorbachev and his colleagues under these
circumstances would be radical reform — a
- broad and thorough overhaul of the economy
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Seweryn Bialer, professor of political science
at Columbia University, travels often to the
Saviet Union.

and political institutions that would change

the fundamental operating principles of the

- Soviet system. It would involve not a change

in the system but of the system.

But logical as such an initiative might
seem to Western eyes — and tempting as it
may be for the new leadership in Moscow —
such sweeping change would face formidable
opposition from within the system. Radical
reforms can be attempted only by a brave,
self-confident leader who is ready to assume
major risks, and can convince his coafition

e
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that these risks arénecessary.

To enter on sucH a road Gorbachev would
have to be as ruthless and single-minded as
Joseph Stalin was Wwith his “revolution from
above’ in the 1930s, and as adroit a politi-
cian as was Nikital Khrushchev in the first
seven years of his anti-Stalin campaign. For
while almost evefyone in Russia speaks
about the urgent rieed for reform, a radical
reform program in.fact lacks a constituency
from below.

Nevertheless, the possibility that Gorba-

BY MARIS EISHOFS FOR THE WASHINGTON POST

chev and his closest collaborators will at-
tempt radical changes cannot be excluded.

In the event they do, their policies are
likely to borrow from Hungary's successful
“‘new economic mechanism” or Yugoslavia's
“market socialism.” Those countries are
now ahead of other communist societies in
overall economic performance, consumer
satisfaction, ability to absorb Western tech-
nology and ability to adjust to changes in the :
international marketplace,
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ment. The non-Russian nations of
the Saviet Union will not rebel. The
Soviet professional and middle
classes will not endanger their ca-
reers by dissent. The Soviet party
will not abdicate its dominant role.
The Soviet military will not plot to
take over power. Yet the crisis of
the Soviet system is very real and if
the trend is not reversed it may lead
in the future to an authentic crisis of
survival,

Assuming that a radical reform is
not in the cards for the 1980s, how
much can the Soviet domestic sys-
tem improve under Gorbachev? Gor-
bachev. need not transform the
Soviet Union to be a successful lead-
er, at least in the short term. For
the last seven or eight years, Russia
has been muddling down, Gorbachev
will be a success if he can merely
get the Soviet behemoth to muddle
up.
Qutside of radical new policies,
there are at least four other ap-
proaches that Gorbachev can consid-
er. :

The first is the easiest - to
shake up the systemn hy reinstituting
strong, vigorous, demanding central
leadership. This is already happen-
ing. The top decision-making and ex-
ecutive: bodies, the politburo, the
Communist Party secretariat and
the council of ministers will be
purged of the old or inefficient, who
will be replaced by the younger and

" energetic of proven talent,

The authorities will crack down
on lax work habits and appeal to pa-
trictism and pride to cajole a better
performance out of the workforce,
They will revive the policy initiated
in the short-lived regime of Yuri An-
dropov - of prosecuting cases of
brazen and large-scale corruption,
And they will try to teach modern
managerial techniques to many of
the nation's managers,

The second option is to reorder
national. priorities and redistribute
existing resources. .

Tinkering of this kind could have a
real impact, as one example — that
of energy — suggests. The major
thrust of the existing Soviet energy
program is to increase (gespite soar-
ing costs} petroleum production in
the forbidding conditions of western
Siberia, and to convert Soviet indus-
triai consumers from oil to gas.

But, as we have learned in the in-
dustrial West, the most promising
and least costly way to deal with the
energy problem is to promote con-
servation. In Russia, that would re-
quire rewarding managers of indi-
vidual enterprises for using less
energy. But such an incentive would
be almost 2 centradiction in terms
for the Soviets, for whom more has
ahways meant better,

Changes in policy are also likely in
agriculture. Chernenko announced

%&xtepswe program to reclaim
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vast areas of marginal farmland. But
there is good reason to doubt the ef-
fectiveness of this policy, and Gorba-
chev could radically alter.it in favor
of intensifying preduction and im-
pro(}fing efficiency on existing farm-
land.

As much as 20 percent of the
average Soviet harvest is wasted for
want of adequate roads, trucks, rail-
road facilities, grain silos and fertil-
izer storage. | expect Gorbachev to
concentrate on this problem, -

third option would' be to
make changes in Soviet or-
ganizations and the bureauc-
racy. Near the end of his career,
Khrushchev tried to radically reor-
ganize the Communist Party’s huge
bureaucracy. Other party officials
resisted, and Khrushchev's tinkering
was used against him by those who
removed him from power in 1964,
Khrushcehv's “harebrained
schemes” are now iamous in the
Soviet Union, and their bad reputa-
tion will discourage Gorbachev from
doi ch in this realm. o
If Gorbachev™ does tnkar~Te
might concentrate on the agencies
and organizations that deal with new
“technology and foreign trade. The
Soviets have never been able to get
branches of the Academy of Science
that are concerned with new tech-
nology to work closely with govern-
ments ministries concerned with
running t my.

$ matters ] €
) manager actually resists in-

troducing fiéw_technology, because

he can fullill his quotas with the
eqw dthe introduct]
néw and more efficient_technology
/or “MAcRErY would just  mean
nigher quotas,

Gorbachev may also try to break
down the the sharp divisions be-
tween the civilian and military

-

econamies, so the better-organized
military sector can help the civilian
side become more efficient. He
could have military factories manu-
factureconsumer durables such -as
appliances. Or he could have the
more talented military production
managers help civilian factories.

In agriculture, Andropov sent
agricultural contract brigades to
many collective farms, particularly
in the important farming areas of
Georgia and Armenia. Relatively
small groups of coliective farmers
are assigned plots of land and agri-
cultural implements. They sign

- praduction contracts with the gov-

ernment and are guaranteed re-
wards when they exceed quotas.
This system could be improved and
expanded,

- A fourth option is to allow a little
private enterprise.

Inadequate services in cities, from
plurnbing to shoe repair to small res-
taurants, could use a dose of private
initiative, The poor quality of these
services, which has given rise to a
large illegal {or semilegal) “second
economy,” contributes to inflation-
ary pressures and frustrations in
everyday-life. Allowing private serv-
ices would depart from traditional
communist - ideologically, But such
businesses would only exist at the
margins of the economy, and would
not endanger the party and state’s
political control over the economy as
a whole.

[ he timidity of Soviet leaders
‘§ has prevented such reforms in
the past. This failure is an ex-

ample of the psychology of Soviet
functionaries for whom the concept

‘of “spontaneity” is still a taboo, and
who are aghast at the idea that any-

thing could exist in Russia which is
not entirely under their control.
Breazking out from these psychologi-
cal restrictions is ‘a .necessary
precondition for reform.
Nevertheless, | would not dismiss
afl the reform steps that the new
leader may undertake as mere cos-

metic changes. Their cumulative ef- .

fect may improve the Soviet domes-
tic situation and even arrest the de-
clining performance. !

To a decisive degree, their effec-
tiveness will depend on the strength
of will, persistence and vision of
Gorbachev himself, and particularly
on his ability to shape a coalition
within the Soviet hierarchy that is
committed to reforms, both because
of its loyalty to Gorbachev and be-
cause of its conviction that change is
what Russia needs.

The outcome of Gorbachev’s bat-
tle with bureaucratic inertia, politi-
cal conservatism, ideological exhaus-
tion and the present mood of pessi-
nusm will define to a large degree
not only the Soviet domestic situa-
tion but alse its international
standing and aspirations.




By Seweryn Bialer

IKHAIL GORBACHEY has come to

power in Moscow at a time of grave

crisis in the Soviet Union. The situa-
tion cries out for creative and forceful lead-
ership. But will Gorbachev be able to provide
it? Will a new Soviet leader really be able to
make a difference?

Gorbachev has inherited a non-competi-
tive Soviet economy that is in a terrible
state. A cumbersome system of central plan-
ning produces shoddy goods, and discour-
ages any sort of creativity or technological
innovation. The Soviet economy is simply in-
capable of participating in the high-tech,
electronic age.

The economic crisis is compounded by a
social crisis, manifest in a catastrophic de-
cline of the work ethic and of discipline
among Soviet workers and managers. Cor-
ruption and drunkenness are rampant. Up-
ward mobhility for the children of the Soviet
working classes, once a major stabilizing fac-

tor in society, is declining precipitously.-

Workers' children no longer can expect to
get higher education and better jobs than
their parents.

A political crisis has also been obvious in
the paralysis of leadership of the last half
dozen years, when old léaders have proven
incapable of meeting the many challenges

before them. Crisis is also evident in ideol- -

ogy. Marxism-Leninism has degenerated

into familiar, but irrelevant, sloganeering. -

With rare exceptions, Soviet books, movies
and plays are dreary representations of a

" make-believe world of heroic workers and

selfless officials that few citizens even pre-
tend to recognize as real.

The most intriguing option available to
Gorbachev and his colleagues under these
circumstances would be radical reform - a
broad and thorough overhaul of the economy
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Seweryn Bialer, professor of pelitical science
at Columbra University, travels often to the
Soviet Union.

and political institutions that would chaiige
the fundamental operating principles of the

Soviet system. It would involve not a change

in the system but of the system.

But logical as: such an initiative . might
seem to Western eyes — and tempting as it
may be for the new leadership in Moscow —
such sweeping change would face formidable
opposition from within the system. Radical
reforms can be attempted only by a brave,
self-confident leader who is ready to assume
major risks, and can convince his coalition

E A

that these risks ar necessary.

To enter on sucia road Gorbachev would
have to be as ruthless and smgle -minded as
Joseph Stalin was with his “revolution from
above’” in the 193(Qs, and as adroit a politi-
cian as was Nikita] Khrushchev in the first
seven years of his anti-Stalin campaign. For
while almost evéfyone in Russia speaks
about the urgent rieed for reform, a radical
reform program in.fact lacks a constituency
from below,

Nevertheless, thee possibility that Gorba-
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chev and his closest collaborators will at-
tempt radical changes cannot be excluded.

In the event they do, their policies are
likely to borrow from Hungary s successful
“new economic mechanism” or Yugoslavia's
“market socialism.” Those countries are
now ahead of other communist societies in
overall economic performance, consumer
satisfaction, ability to absorb Western tech-
nology and ability to adjust to changes in the
international marketplace,

‘See GORBACHEV, K2, Col. 1
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The most recent, dramatic exam-
ple of radical reform in progress is
‘the People’s Republic of China,
-where collective farms have been
dissolved and peasants are working
on their own farms, and where in-
dustry is being reformed to give
more independence to factory man-
agers, make prices more realistic,
reduce government subsidies and
accept more foreing investment,

However, domestic and interna-
“tional conditions in the Soviet Union
are different from those in Hungary
-or China, where non-Hungarian or
.-non-Chinese minorities compose
-only a-small percentage of the popu-
‘lation. The Soviet Union, by con-
‘trast, is a collection of diverse na-
tionalittes.. Almost half the popula.
-tion is non-Russian-and could be ex-
pected to take advantage of any eco-
-nomic decentralization to gain more
political independence, The possibil-
ity of such loss of central controf
aver the Soviet Union's non-Russian
people raises risks few Russians are
prepared to entertain. -
© Often in the West the foes of re-
form are identified as the top eppa-
ratchiki, the high-level party lead-
ers, while the supporters of reform
are identified as the managers of
" factories and collective farms, and
the professionals within the system.,

It is my opinion that such a pic-
ture is greatly distorted. As Ger-
trude Schroeder, a leading U.S. ex-
pert on the Soviet economic system,
has remarked: “After 60 years of
experience with the socialist econ-
omy run by government agencies

. . nearly everyone seems to have
-found ways to turn its shortcomings
~to individual advantage.” ]

Soviet managers can hardly be de-
scribed- as supporters of radical re-

fornt, T entire education, ex-
perie it pertise has prepared

them T¢ work within the system as.it
ig and to exploit for personal benefit

its_looph and irrationalities. A
change of the system would nullify
their entire expertise anﬁﬂupardu' e
thelr very jobs ifl TaVor of the young-
er, the better-educated and more
adroit. .

“ The government bureaucracies
ar A ¥e1r local units would lose their
r.ason to exist’and would Shrink in
sizé. They would be reduced to ac-
cotnfing rather than Jeading. The
lower- _and middle-level bureau-
crats would see their power dimimn-
ished in favor of the poawer of the

Moreover, the experts who advo-
cate economic reforms. are divided
about the kind of reform they would
like to see, a fact that could neutral-
ize their influence. If the profes-
sional groups continue to speak in a
divided wvoice, both proponents and
opponents of radical reform within
the leadership will be able to find
and mobilize experts for their re-
spective positions.

he most serious obstacles to

radical reform are political,

To adjust the prices of goods

and services to realistic levels, for

example, the enormous state subsi-

dies of basic food items, apartment

rents and transportation will have to
be abolished or cut drastically.

This would require the imposition

of a harsh austerity regimen on the

Soviet pecple long before any major

beneficial results of the reform were
tangible. The lessons of Poland and
its free-trade union “Solidarity”
movement — which arose when the
government tried to raise prices of
basic goods such as food to realistic
levels — probably teach the Soviet
leadership to be extremely wary of
such changes,

Finally, radical reform could affect
the stability of Eastern Europe.
Radical changes in the Soviet Union
would encourage all reformers and
liberals there to press for greater
(and politically more dangerous)

changes in their own countries.

Even if he is determined to do
something radical, Gorbachev could
only act after painstaking and time-
consuming preparations. Sweeping
changes would -be more likely in the
1990s than in the remainder of this
decade.

Considering all these barriers, a
revolution may wel] be easier than a
reform -— or a radical reform might
become the equivalent of a revolu-
tion, Recognizing this, many in Rus-
sia and the West who are skeptical
about the chances that even a new,
young and energetic leadership will
embark on such a potentially dan-
gerous enterprise, often speak of a

~ “partial”’ radical reform,

But a radical reform cannot he
partial; it cannot be successful when
introduced in small, gradual steps,
The courage — and the wisdom —
of the present Chinese leadership-is.
reflected in their decision not to plan
a piecemeal reform'but to opt for
comprehensive change of the ece-
nomic system as a whole.

he magnitude and variety of

domestic problems besieging

the Soviet Union lead some
Western commentators to proclaim,
if not the imminent demise of the
Soviet system, then at least the
growing probability of a revolution-
ary crisis, But I am deeply convinced
that their judgment about the nature
of the Soviet domestic crisis is
faulty.

The Soviet Union is not threat-
ened with coliapse, Soviet survival is
not in doubt; Soviet effectiveness is.
Decline can still be slowed or even
reversed. This is a far cry from
recapturing a new and lasting Soviet
dynamism, but it is also far removed

- from any danger of disintegration.

The Soviet Union is not, and will
not soon be, in a prerevolutionary
situation, The Russian working ctass
will not create a ‘‘Solidarity” move-




-ment. : The non-Russian nations of
the Soviet Union will not rebel. The
Soviet professional and middle
classes will not endanger their ca-
reers by dissent. The Soviet party
-wilt not - abdicate its dominant role,
The Soviet military will not plot to
take over power, Yet the crisis of
the Soviet system is very real and of
the trend is not reversed it may lead
in the future to an authentic crisis of
survival,

Assuming that a radical reform is

not in the cards for the 1980s, how -

-much can the Soviet domeéstic sys-
tem improve under Gorbachev? Gor-
bachev. need not transform the
Soviet Unjon to be a successful lead-
er, at least in the short term. For
the last seven or eight years, Russia
has been muddling down, Gorbachev
will be' a success if he can merely
get the Soviet behemoth to muddle
up, ' ‘
Qutside of radicai new policies,
there are at least four other ap-
proaches that Gorbachev car: eonsid-
er, -
The first is the easiest — to
shake up the system by reinstituting
strong, vigorous, demanding central
leadership, This is already happen-
ing. The top decision-making and ex-
ecutive; bodies, the politburo, the
Communist Party secretariat and
the council of ministers will be
purged of the old or inefficient, who
will be repiaced by the younger and
energetic of proven talent.

The authorities will crack down
on lax work habits and appeal to pa-
triotism.and pride to cajole a better
perfarmance out of the workforce.
They will revive the policy initiated
in the short-lived regime of Yuri An-

dropov - of prosecuting cases of

brazen and large-scale corruption.
And they will try to teach modern
managerial techniques to many of
the nation's managers.

" The second option is to reorder
national pricrities and redistribute
existing resources.

Tinkering of this kind could have a
real impact, as one example — that
of energy — suggests. The major
thrust of the existing Soviet energy
program is to increase (despite soar-
ing costs) petroleum production in
the forbidding conditions of western
Siberia, and to convert Seviet indus-
trial consumers from oil to gas.

But, as we have learned in'the in-
dustrial West, the most promising
and least costly way to deal with the
energy problem is to promote con-
servation. In Russia, that would re-
quire rewarding managers of indi-
vidual enterprises for using less
energy. But such an incentive would
be almost a contradiction in terms
for the Soviets, for whom more has
always meant better, '

Changes in policy are also likety in

agriculture, Chernenko announced
_,gxtensive program to reclaim

-
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vast areas of marginal farmland. But
there is good reason to doubt the ef-
fectiveness of this policy, and Gorba-
chev could radically alter.it in favor
of intensifying production and im-
pro;ing efficiency on existing farm-
land.

As much as 20 percent of the
average Soviet harvest is wasted for
want of adequate roads, trucks, rail-
road facilities, grain silos and fertil-
izer storage. I expect Gorbachev to
concentrate on this problem,

third option would be to
make changes in Soviet or-

ganizations and the bureauc-
.racy. Near the end of his career,
Khrushchev tried to radically reor-

ganize the Communist Party’s huge.

bureaucracy, Other party officials
resisted, and Khrushchev’s tinkering
was used against him by those who
removed him from power in 1964.
‘Khrushcehv's “harebrained
schemes™ are now iamous in the
Soviet Union, and their bad reputa-
tion will discourage Gorbachev from
doi ch in this realm.

might concentrate on the agencies
and organizations that deal with new
technology -and foreign trade. The
Soviets have never been able to get
branches of the Academy of Science
that are concerned with new tech-
nology to work closely with govern-
ments ministries concerned with
running t .
s matters =

a Mmanager actually resists In-
troducing new _technology, because

he can fulfil his quofas with the
eqwm g The introducyi
néw ang more efficient technology
(Or ~machinery  would just mean
higher guotas,

If Gorbachev does Tn 37|

Gorbachev may also try to break .

down the the sharp divisions be-
tween the civillan and military

-

economies, so the better-organized
military sector can help the ¢ivilian
side become more efficient. He
could have military factaries manu-
factureconsumer durables such *as
appliances. Or he could have the
more talented military production

. managers help civilian factories.

In agricutture, Andropov sent
agricultural contract brigades to
many collective farms, particularly
in the important farming areas of
Georgia "'and Armenia. Relatively
small groups of collective farmers
are assigned plots of land and agri-
cultural. implements. They sign
preduction contracts with the gov-
ernment and are guaranteed re-
wards when they exceed quotas.
This system could be improved and
expanded.

A fourth option is to allow a little
private enterprise,

Inadequate services in cities, from
plumbing to shoe repair to small res-
taurants, could use a dose of private
initiative, The poor quality of these
services, which has given rise to a
large illegal (or semilegal) “second
economy,” contributes to inflation-
ary pressures and frustrations in
everyday life. Allowing private serv-
ices would depart from traditional
communist ideologically. But . such
businesses would only exist at the
margins of the economy, and would
not endanger the party and state’s
political control over the economy as
a whole,

he timidity of Soviet leaders
has prevented such reforms in

the past, This failure is an ex-

ample of the psychalogy of Soviet
functionaries for whom the concept

‘of “spontaneity’” is still a taboo, and

who are aghast at the idea that any-
thing couid exist in Russia which is
not entirely under their control.
Breaking out from these psychologi-
cal restrictions
precondition for reform. ‘

‘Nevertheless, I would not disiniss
all the reform steps that the new
leader may undertake as mere cos-
metic changes. Their cumulative ef-
fect may improve the Soviet domes-
tic situation and even arrest the de-
clining performance.

To a decisive degree, their effec-
tiveness will depend on the strength
of will, persistence and vision of
Gorbachev himself, and particularly
on his ability to shape a coalition
within the Soviet hierarchy that is
committed to reforms, both because
of its loyalty to Gorbachev and be-
cause of its conviction that change is
what Russia needs. _

The outcome of Gorbachev's bat-
tie with bureaucratic inertia, politi-
cal conservatism, ideological exhaus-
tion and the present mood of pessi-
mism will define to a large degree
not only the Soviet domestic situa-
tion but alse its international
standing and aspirations.

is a necessary




Will Russia Dare Clean Up Its Economic Mess?

By Seweryn Bialer

power in Moscow at a time of grave

crisis in the Soviet Union. The situa-

_ tion cries out for creative and forceful lead-

ership. But will Gorbachev be abie to provide

it? Will a new Soviet leader really be able to
make a difference?

Gorbachev has inherited a non-competi-
tive Soviet economy that is in a terrible
state. A cumbersome system of central plan-
ning produces shoddy goods, and discour-
ages any sort of creativity or technological
innovation. The Soviet economy is simply in-
capable of participating in the high-tech,
electronic age.

The economic crisis is compounded by a
soctal crisis, manifest in a catastrophic de-
cline of the work ethic and of discipline
among Soviet workers and managers. Cor-
ruption and drunkenness are rampant. Up-
ward mobility for the children of the Soviet
working classes, once a major stabilizing fac-
tor in society, is declining precipitously.
Workers’ children no longer can expect to
get higher education and better jobs than
their parents.

A political crisis has also been obvious in
the paralysis of leadership of the last half
dozen years, when old leaders have proven
incapable of meeting the many challenges
before them, Crisis is also evident in ideol-
ogy. Marxism-Leninism has degenerated
into familiar, but irrelevant, sloganeering.
With rare exceptions, Soviet books, movies
and plays are dreary representations of a

M TKHAIL GORBACHEV has come to

- ~make-belteve world of heroic workers and’

selfless officials that few citizens even pre-
tend to recognize as real.

‘The most intriguing option available to-
Gorbachev and his colleagues under these .

circumstances would be radical reform — a
broad and thorough overhaul of the economy
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" Seweryn Bialer, professor of political science
at Coiumbia University, travels often to the
" Sopiet Union.

and political institutions that would change
the fundamental operating principles of the
Soviet system. It would invelve not a change

.in-the system but of the system.

But logical as such an initiative rmght
seem to Western eyes — and tempting as it
may be for the new leadership in Moscow —
such sweeping change would face formidable
opposition from within the system. Radical
reforms can be attempted only by a brave,
self-confident leader who is ready to assume
major risks, and can convince his coalition

£SO

To enter on sucl a road Gorbachev would
have to be as ruthless and single-minded as

.that these risks arﬁ:ecessary

.. Joseph Stalin was: ﬁl_ith his “revolution from

above” in the 193Qs, and as adroit a politi-
cian as was Nikita| Khrushchev in the first
seven years of his anti-Stalin campaign. For
while almost evetyone in Russia’ speaks
ahout the urgent fieed for reform, a radical
reform program in fact lacks a constituency
from below.

Nevertheless, the possibility that Gorba-

BY MARIS BISHOFS FOR THE WASHINGTON FOST

chev and his closest collaborators will at-

tempt radical changes cannot be excluded.
In the event they do, their policies are

“new economic mechanism” or Yugoslav:a s
“market socialism.” Those countries are
now ahead of other communist societies in
overall economic performance, consumer
satisfaction, ability to absorb Western tech-
nology and ability to adjust to changes in the
international marketplace. -

‘See GORBACHEV, K2, Col. 1

likely to borrow from Hungary’s successful




K2 SUNDAY. APR]L 21, 1985

THE WasH:

GORBACHEV. From K1

The most recent, dramatic exam-
ple of radical reform in progress is
the People’s Republic of China,

-where collective farms have been

dissolved and peasants are working
on their own farms, and where in-
dustry is being reformed to give
more independence to factory man-
agers, make prices more realistic,

reduce - government subsidies and

accept more foreing investment,
However, domestic and interna-

.tional conditions in the Soviet Union
-are different from those in Hungary
ror China, where non-Hungarian or

non-Chinese minorities compose

-only a'small percentage of the popu-
‘fation. The Soviet Union, by con-
‘trast, is a collection of diverse na-
-tionalities.  Almost haif the popula-
“tion is non-Russian-and could be ex-

pected to take advantage of any eco-
nomic decentralization to gain more

-political independence. The possibil-
ity of such loss of central control -

over the Soviet Union’s non-Russian
people raises risks few Russians are
prepared to entertain.

Often in the West the foes of re-
form are identified as the top eppa-
ratchiki, the high-level party lead-
ers, while the supporters of reform

_are identified as the managers of

factories and collective farms, and
the professionals within the system.
It is my opinion that such a pic-

ture is- greatly distorted. As Ger-
. trude Schroeder, a leading U.S. ex-

pert on the Soviet economic system,
has remarked: “After 60 years of
experience with the socialist econ-
omy run by government agencies

. nearly everyone seems to have
found ways to turn its shortcomings
to individual advantage.”

Soviet managers can hardly be de-
scribed: as supporters ol radical re-
oWentxre EdnTation,  ex-
peTiENtE an 1€ has prepare

efm {0 Wor| within the system ag,it
ig and to &xploit for personal benefit

its_tooph and irrat] jes. A
change of the system would nullify
thelr entire expertise and f@opardize
their very jobs i tavor of the young-
er; the better-educated and more
adroit.

The government bureaucracies
ar AT local units would [0se their

r.ason to exist and would shrink in

sizeé. They would be reduced to ac-
counting rather 11
lower- iddle-tevel bureau-
crats would see their power dimin-
ished in favor of the power of the

Moreover, the experts who advo-
cate economic reforms are divided
about the kind of reform they would
like to see, a fact that could neutral-
ize their influence. If the profes-
sional groups continue to speak in a
divided voice, both proponents and
opponents of radical reform within
the leadership will be able to find
and mobilize experts for their re-
spective positions,

he most serious obstacles to

radical reform are political.

To adjust the prices of goods
and services to realistic levels, for
example, the enormous state subsi-
dies of basic food items, apartment
rents and transportation will have to
be abolished or cut drastically.

This would require the imposition
of a harsh austerity regimen on the
Soviet people long before any major
beneficial results of the reform were
tangible, The lessons of Poland and
its free-trade union “Solidarity”
movement — which arose when the
government tried to raise prices of
basic goods such as food to realistic
levels — probably teach the Soviet
leadership to be extremely wary of
such changes,

Finally, radical reform could affect
the stability of Eastern Europe.
Radical changes in the Soviet Union
would encourage all reformers and
liberals there to press for greater

(and politically more dangerous)

ng. lne’

Risks of Reformmg Russia

changes in thelr own countries.

Even if he is determined to do
something radical, Gorbachev could
only act after painstaking and time-
consuming preparations. Sweeping
changes would be more likely in the
1990s than n the remainder of this
decade,

Considering all these barriers, a
revolution may well be easier than a
reform — or a radical reform might
becorhe the equivalent of a revolu-
tion. Recognizing this, many in Rus-
sia and the West who are skeptical
about the chances that even a new,
young and energetic leadership will
embark on such a potentially dan-
gerous enterprise, often speak of a
“partial” radical reform, :

- But a radical reform cannot be

partial; it cannot be successful when
introduced in small, gradual steps.

The courage — and the wisdom —

of the present Chinese leadership-is

reflected in their decision not to plan

a piecemeal reform but to opt for

comprehensive change of the eco-

nomic system as a whole,

he magnitude and variety of

domestic problems besieging

-the Soviet Union lead some
Western commentators o proclaim,
if not the imminent demise of the
Soviet system, then at least the
growing probability of a revelution-
ary crisis. But I am deeply convinced
that their judgment about the nature
of the Soviet domestic crisis is
faulty.

The Soviet Union is not threat-
ened with collapse. Soviet survival is
not in doubt; Soviet effectiveness is.
Decline can still be slowed or even
reversed. This is a far cry from
recapturing a new and lasting Soviet
dynamism, but it is also far remaved
from any danger of disintegration,

The Soviet Union is not, and will
not soon be, in a prerevolutionary

- situation, The Russian working class

will not create a “Solidarity’ move-




ment. The non-Russian nations of
the Soviet Union will not rebel. The
Soviet professional and middle
classes will not endanger their ca-
reers by dissent. The Soviet party
will not abdicate its dominant role,
The Soviet malitary will not plot to
take over power. Yet the crisis of
the Soviet system is very real and
the trend is not reversed it may lead
in the future to an authentic crisis of
survival,

Assuming that a radical reform is
not in the cards for the 1980s, how
much can the Soviet domestic sys-
tem improve under Gorbachev? Gor-
bachev need not transform the
Soviet Union to be a successful lead-
er, at least in the short term. For
the last seven or eight years, Russia
has been muddiing down, Gorbachev
will be a success if he can merely
get the Soviet behemoth to muddle
up,
Outside of radical new palicies,
there are at least four other ap-
proaches that Garbachev can consid-
er, .

The first is the easiest — to
shake up the system. by reinstituting
strong, vigorous, demanding centraj
leadership. This is already happen-

_ ing. The top decision-making and ex-

ecutive bodies, the politburo, the
Communist Party secretariat and
the council of ministers will be
purged of the old or inefficient, who
will be replaced by the younger and
_energetic of proven talent,

The authorities will crack down
on lax work habits and appeal to pa-
triotism and pride to cajole a better
performance out of the workforce,
They will revive the policy initiated
in the short-lived regime of Yuri An-
dropov of prosecuting cases of
brazen and large-scale corruption.
And they will try to teach modern
managerial techniques to many of
the nation's managers.

The second option is to reorder
_national priorities and redistribute
existing resources,

Tinkering of this kind could have a
real impact, as one example — that
of energy — suggests. The major
thrust of the existing Soviet energy
program is to increase (despite soar-
ing costs) petroleum production in
the forbidding conditions of western
Siberia, and to canvert Soviet indus-
trial consumers from oil to gas.

. But, as we have learned in the.in-
dustrial West, the most promising
and least costly way to deal with the
energy problem is to promote con-

servation. In Russia, that woulg re- /

quire rewarding managers of indi-
vidual enterprises for using less
energy. But such an incentive would
be almost a contradiction in terms
for the Soviets, for whom more has
always meant better. _
Changes in policy are also likely in
agriculture. Chernenko announced
-%ﬁxtenswe program to reclaim

cor " machinery  would just

higher guotas,
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vast areas of marginal farmiand. But
there is good reason to doubt the ef-
fectiveness of this policy, and Gorba-
chev could radically alter.it in favor
of intensifying production and im-
proving efficiency on existing farm-
land.

As much as 20 percent of the

average Soviet harvest is wasted for
want of adequate roads, trucks, rail-
road facilities, grain silos and fertil-
izer storage, I expect Gorbachev to
concentrate on this problem.

make changes in Soviet or-

A ganizations and the bureauc-

racy. Near the end of his career,
Khrushchev tried to radically reor-
ganize the Communist Party's huge
bureaucracy. Other party officials
resisted, and Khrushchev's tinkering
was used against him by those who
removed him from power in 1964,
Khrushcehv’s ““harebrained
schemes™ are now 1amous in the
Soviet Union, and their bad reputa-

doi ch in this reatm.

If Gorbachev RET,
might concentrate on the agencies
and organizations that deal with new
technology and foreign trade. The
Soviets have never been able to get
branches of the Academy of Science
that are concerned with new tech-
nology to work closely with govern-
ments ministries concerned with

Manager actually resists in-

tion will discourage Gorbachev from

oes  tin irs

third option would be to

troducing fiew_technology, because
he can fulfill his quotas with the.

w@%gt_in,__ﬂ_mmmw d the 1
new and more efficient technology
mean
Gorbachev may also try to break

down the the sharp divisions be-
tween the civilian and militare

economies, so the better-organized -

military sector can help the civilian
side become rmore efficient. He
could have military factories manu-
factureconsumer durables such “as
appliances. Or he could have the
more talented military production
managers help civilian factories,

In agriculture, Andropov sent
agricultural contract brigades to
many collective farms, particularly
in the important farming areas of
Georgia and Armenia. Relatively
small groups of collective farmers
are assigned plots of land and agri-
cultural implements, They sign
production contracts with the gov-
ernment and are guaranteed re-
wards when they exceed quotas.
This system could be improved and
expanded, ' :

A fourth option is to allow a little
private enterprise.

Inadequate services in cities, from
plumbing to shoe repair to small res-
taurants, could use a dose of private
initiative. The poor quality of these
services, which has given rise to a
large illegal {or semilegal) “second
economy,” contributes to inflation-
ary pressures and frustrations in
everyday life. Allowing private serv-
ices would depart from traditional
communist ideologically, But such
businesses would only exist at the
margins of the economy, and would
not endanger the party and state's
political control over the economy as
a whole. '

he timidity of Soviet leaders
has prevented such reforms in
the past, This failure is an ex-

ample of the psychology of Soviet
functionaries for whom the concept

‘of “*spontaneity”” is still a taboo, and

who are aghast at the idea that any-
thing could exist in Russia which is
not entirely under their control.
Breaking out from these psychologi-
cal restrictions is a necessary
precendition for reform.

‘Nevertheless, I would not dismiss
all the reform steps that the new
leader may undertake as mere cos-
metic changes, Their cumulative ef-
fect may improve the Soviet domes-
tic sityation and even arrest the de-
clining performance.

To a decisive degree, their effec-
tiveness will depend on the strength
of will, persisterice and vision of
Gorbachev himself, and particularly
on his ability to shape a coalition
within the Soviet hierarchy that is

. committed to reforms, both because

of its loyalty to Gorbachev and be-
cause of its conviction that change is

what Russia needs. -

The outcome of Gorbachev's bat-
tle with bureaucratic inertia, politi-
cal conservatism, ideological exhaus-
tion and the present mood of pessi-
mism will define to a large degree
not only the Soviet domestic situa-
tion but also its international
standing and aspirations.




Will Russia Dare Clean Up Its Economic Mess?

By Seweryn Bialer

power in Moscow at a time of grave

crisis in the Soviet Union. The situa-
tion cries out for creative and forceful lead-
ership. But will Gorbachev be able to provide
it? Will a new Soviet leader really be able to
make a difference?

Gorbachev has inherited a non-competi-
tive Soviet economy that is in a terrible
state, A cumbersome system of central plan-
ning produces shoddy goods, and discour-
ages any sort of creativity or technological
innovation. The Soviet economy is simply in-
capable of participating in the high-tech,
electronic age.

The economic crisis is compounded by a
social crisis, manifest in a catastrophic de-
cline of the work ethic and of discipline
among Soviet workers and managers. Cor-
ruption and drunkenness are rampant, Up-
ward mobility for the children of the Soviet
working classes, once a major stabilizing fac-
tor in society, is declining precipitously,
Workers® children no longer can expect to
get higher education -and better jobs than
their parents,

A political crisis has also been obvious in
the paralysis of leadership of the last half
dozen years, when old leaders have proven
incapable of meeting the- many challenges
before them. Crisis is also evident in ideol-

M IKHAIL GORBACHEY has come to

ogy. Marxism-Leninism has degenerated

into familiar, but irrelevant, sloganeering.
With rare exceptions, Soviet books, movies
and plays are dreary representations of a
make-believe world of heroic workers and
selfless officials that few citizens even pre-
tend o recognize as real.

The most intriguing option available to
Gorbachev and his colleagues under these
circumstances would be radical reform — a
broad and thorough overhaui of the economy
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Seweryn Bialer, professor of pelitical science
at Columbia Universily, travels often to the
Soviet Union,

and’ political institutions that would change
the fundamental operating principles of the
Soviet system. It would involve not a change
in the systern but of the syster.

But logical as such an initiative might
seem to Westerii eyes — and tempting as it
may be for the niew leadership in Moscow —
such sweeping change would fice formidable
opposition from within the system. Radical
reforms can be attempted only by a brave,
self-confident leader who is ready to assume
major risks, and can convince his coalition

-

that these risks az:iiecéssary.

!

To enter on sucf a road Gorbachev would
have to be as ruthless and single-minded as
Joseph Stalin was With his “revolution from
above” in the 1939s, and as adroit a politi-
cian as was Nikitaj Khrushchev in the first
seven years of his anti-Stalin campaign. For
while almost evetyone in Russia speaks
about the urgent rteed for reform, a radical
reform program in fact lacks a constituency
from below. ‘ :

Nevertheless, the possibility that Gorba-

M. BrsHOF 3§

. BY MARIS BISHOFS FOR THE WASHINGTON POST

chev and his closest collaborators will at-
ternpt radical changes cannot be excluded.

In the event they do, their policies are
likely to borrow from Hungary’s successful
"“new economic mechanism” or Yugoslavia's
“market socialism.” Those countries .are
now ahead of other communist societies in
overall economic performance, consumer
satisfaction, ability to absorb Western tech-
nology and ability to adjust to changes in the
international marketplace.

‘See GORBACHEY, K2, Col. 1
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Rlsks of Reformmg Russ1a

GORBACHEV, From K1

The most recent, dramatic exam-
‘ple of radical reform in progress is
‘the People’s Republic of China,
~where collective farms have been
‘dissolved and peasants are working
‘on their own. farms, and where in-
-dustry ‘is. being reformed to give
-miore independence to factory man-
.agers, make pricés more realistic,
‘reduce - government subsidies and
*accept more foreing investment,

However; domestic and interna-
-tional conditions in the Soviet Union
‘are différent from those in Hungary
-or China, where non-Hungarian or
-non-Chinese- - mirlorities compose
“only a'small percentage of the popu-
“fation, The Soviet Union, by con-
‘trast, is a collection of diverse na-
-tionalities.. Aimost half the popula-
“tion is non-Russian-and could be ex-
" pected to take advantage of any eco-
- nomic decentralization to gain more
-political independence. The possibil--
ity of ‘such loss of central control
-over the Soviet Union's non-Russian
people raises risks few Russians are
‘prepared to entertain, -

Often in the West the foes of re-
form are identified as the top appe-
ratchiki, the high-level party lead-
ers, while the supporters of reform
are . identified as the managers of
factories and collective farms, and
. the professionals within the system.

It is my opinion that such a pic-
ture is greatly distorted. As Ger-
trude Schroeder, a leading U.S. ex-
pert on the Soviet economic system,

.has remarked! “After 60 years of

experience with the socialist econ-
omy run by government agencies
. nearly everyone seems to have
found ways to turn its shortcomings
to individual advantage.”
Soviet managers can hardly be de-
scribed as supporters of radical re-
form.” it entire educarion, ex-

 pETIENCE and expertise has prepared

thém to work within the system as it

is ana to exploit for personal benefit

its looph and_irrationafities. A
change of the system would nullx.fy
thelr entire expertisé ai

their very jobs in Tavor of the young-
er-_the better-educated and more

adroit.

“ The government bureaucracies
ar, I'TEir local units would 1osé their -

r.ason to exist and would shrink in
size. They would be reduced to ac-
counting_rather The
lower- a middle-level- bureau-
crats would see their power dimin-
ished in favor of the pawer of the
“invisible hand” of the market. -
Moreover, the experts whe advo-
cate economic reforms are divided
about the kind of reform they would
like to see, a fact that could neutral-

ize their influence. If the profes---

sional groups continue to speak in a
divided voice, both proponents. and

opponents of radical reform. within

the leadership will be able to find
and mobilize experts for their re-
spective positions.

he most serious obstacles to .
radical reform are political,

To adjust. the prices of goods
and services to realistic levels, for

example, the enormous state subsi-

dies of basic food items, apartment
rents and transportation will have to
be abolished or cut drastically,

This would require the imposition
of a harsh austerity regimen on the

Soviet people long before any major

beneficial results of the reform were
tangible, The lessons of Poland and
-its free-trade union ‘‘Solidarity”
movement — which arose when the
government tried to raise prices of

basic goods such as food to realistic.

levels — probably teach the Soviet
leadership to be extremely wary of
such changes.

Finally, radical reform could affect
the stability of Eastern Europe.
Radicat changes in the Soviet Union
would encourage all reformers and
liberals there to press for greater
(and politicaily more dangerous)

changes in their own countries,

Even if he is determined to do
something radical, Gorbachev could
only act after painstaking and time-
consuming preparations. Sweeping
changes would-be more likely in the
1990s than in the remainder of this
decade,

Considering all these barriers, a
revolution may well be easier than a
reform — or a radical reform might
become the equivalent of a revolu-
tion, Recognizing this, many in Rus-
sia and the West who are skeptical.
about the chances that even a new,
young and energetic leadership will
embark on such a potentially dan-
gerous enterprise, often speak of a
“partial” radical reform,

" But a radical reform cannot be
partial; it cannot be successful when™
introduced in small, gradual steps.
The courage — and the wisdom —
of the present Chinese leadership is -

-reflected in their decision not to plan

a piecemeal reform but to opt for
comprehensive change of the eco -
nomic system as a whole.

he ‘magnitide and variety of

' domestic problems besieging

. the Soviet Union lead some
Western commentators to proclaim,
if not the imminent demise of the
Soviet system, then-at least the
growing probability of a revolution-
ary crisis, But [ am deeply convinced:

‘that their judgment about the nature

of the Soviet domestic crisis is
faulty.

The Soviet Union is not threat-
ened with collapse, Soviet survival is
not in doubt; Soviet effectiveness is.’

~ Decline can still be slowed or even

reversed, This is a far cry from
recapturing a new and lasting Soviet
dynamism, but it is also far removed
from any danger of disintegration,
The Soviet Union is not, and will
not soon be, in a prerevolutionary
situation, The Russian working class
will not create a "Solidarity” move-




ment. The non-Russian nations of
the Soviet Union will not rebel. The
Soviet professional and middle
classes will not endanger their ca-
reers by dissent. The Soviet party
will not abdicate its dommant role.
"The Soviet military will not plot to

take over power. Yet the crisis of

the Soviet system is very real and if
the trend is not reversed it may lead
in the fitture to an authentic crisis of
survival,

Assuming that a radical reform is
not in the cards {or the 1980s, how
much can the Soviet domestic sys-
tem improve under Gorbachev? Gor-
bachev need not transform the
Soviet Union to be a successfu] lead-
er, at least in the short term. For
the last seven or eight years, Russia
‘has heen muddiing down, Gorbachev
will be a success if he can merely
get the Soviet behemoth to muddle

QOutside of radical new policies,
there are at least four other ‘ap-
proaches that Gorbachev can consid-
er, \
The first is the easiest — to
shake up the system by reinstituting
strong, vigorous, demanding central
leadership, This is already happen-
ing. The top decision-making and ex-
ecutive bodies, the. politburo, the
Communist Party secretariat and
the council of ministers will be
purged of the old or inefficient, who
will be repiaced by the younger and
energetic of proven talent.

The authorities will crack down
on lax work habits and appeal to pa-
triotism and pride to cajole a better
performance out of the workforce,
They will revive the policy initiated
in the short-lived regime of Yuri An-
dropov of prosecuting cases of
brazen and large-scale corruption,
And they will try to teach modern
managerial techniques to many of
the nation’s managers.

The second option is to reorder
national priorities and redistribute
existing resources,

Tinkering of this kind could have a
real impact, as one example — that
of energy — suggests. The major
thrust of the existing Soviet energy
program is to increase {despite soar-
ing costs) petrofeum production in
. the forbidding conditions of western
Siberia, and to convert Soviet indus-
trial consumers from oil to gas.

- But, as we have fearned in the in-
dustria] West, the most promising
and least costly way to deal with the
energy probiem is to promote con-

servation. In Russia, that would re- /

quire rewarding managers of indi-
vidual enterprises for -using less
energy. But such an incentive would
be almost a contradiction in terms
for the Soviets, for whom more has
always meant better.

Changes in policy are also likely in
agriculture. Chernenko announced

:ﬁﬁextensive program tc reclaim

higher quotas,

_ tween the
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vast areas of marginal farmland, But
there is good reason to doubt the ef-
fectiveness of this policy, and Gorba-
chev could radically alter.it in favor
of intensifying production and im-
proving- efficiency on existing farm-
land.

As much as 20 percent of the
average Soviet harvest is wasted for
want of adequate roads, trucks, rail-
road facifities, grain silos and fertil-
izer storage, I expect Gorbachev to
concentrate on this problem.

third option would be to
make changes in Soviet or-

ganizations and the hureauc-

.racy. Near the end of his career,

Khrushchev tried to radically reor-
ganize the Communist Party’s huge
bureaucracy, Other party officials
resisted, and Khrushchev’s tinkering
was used against him by those who
removed him from power in 1984,
Khrushcehv's “harebrained
schemes” are now amous in the
Soviet Union, and their bad reputa-
tion will discourage Gorbachev from
doi ch in this realm. )

If Gorbachev does tnKer, Te
might concentrate on the agencies
and organizations that deal with new
technology and foreign trade. The
Soviets have never teen able to get
branches of the Academy of Science
that are concerned with new tech-
nology to work closely with gavern-
ments ministries concerned with

Tranager actually resists in-
treducing néw_technology, because

he can fulfill his uotas with the

equ d th
new and more efficient technology

or ~machifery would just mean

Gorbachev may also try to break
down. the the sharp divisions be-
civiban and militarv

an

econamies, so the better-organized
military sector can heip the civilian
side become more efficient. He
could have military factories manu-
factureconsumer durables such ‘as
appliances. Or he could have the
more talented military production
managers help civilian factories.

In agriculture, Andropov sent
agricultural contract brigades to
many collective farms, particularly
in the important farming areas of
Georgia and Armenia. Relatively
small groups of collective farmers
are assigned plots of land and agri-
cultural implements. They sign
production contracts with the gov-
ernment and are guaranteed re-
wards when they exceed quotas.
This system could be improved and
expanded. .

A fourth option is to allow a little
private enterprise. :

*. Inadequate services in cities, from
plumbing to shoe repair to small res-
taurants, could use a dose of private
initiative. The poor quality of these
services, which has given rise to a
large illegal (or semilegal) “second
economy,”’ contributes to inflation-
ary pressures and frustrations in
everyday life. Allowing private sery-

ices would depart from traditional

communist ideclogically. But such
businesses would only exist at the
margins of the ecogomy, and would
not endanger the party and state's
pelitical control over the economy as
a whole.

he timidity of Soviet leaders
has prevented such reforms in
the past. This failure is an ex-

ample of the psychology of Soviet -

functionaries for whom the concept

‘of “spontaneity’” is still a taboo, and

who are aghast at the idea that any-
thing could exist in Russia which is
not entirely under their control.
Breaking out from these psychologi-
cal restrictions is a necessary
precondition for reform.

‘Nevertheiess, 1 would not dismiss
all the reform steps that the new
leader may undertake as mere cos-
metic changes. Their cumulative ef-
fect may improve the Soviet domes-
tic situation and even arrest the de-
clining performance.

.To a decisive degree, their effec-
tiveness will depend on the strength
of will, persistence and vision of
Gorbachev himself, and particularly
on his ability to shape a coalition
within the Soviet hierarchy that is
committed to reforms, both because
of its loyalty to Gorbachev and be-
cause of i{s conviction that change is
what Russia needs. .

The outcome of Gorbachev's bat-
tle with bureaucratic inertia, politi-
cal conservatism, ideological exhaus-
tion and the present mood of pessi-
mism will define to a large degree
not only the Soviet domestic situa-
tion but also its international
standing and aspirations. :




~ letter: to' the report, Robert M. White,
- president of: the: engineering academy,
noted that “Without a complementary
move to provide such. support, cross-

dlsmplmary research w0uld be sapped at |-

its roots.’ .

Suh says the fears are groundless :
“The rumot ‘mill is charning out lots of
* wrong information,’” he’says: It is true
that new initiatives are claiming a grow- -
ing share of the engineering directorate’s
budget, but even so, support for individ-
ual researchers has risen from $82.9 mil- -

. lion in fiscal year 1983.to $95.4 million in
1985, he notes. **So far it hasn’t been the
case [that individual research awards
have been 'squeezed]', and I don't intend
to make it the case.’

Members of the fluid mechanics dele-
gation say they came away from their 17
December meeting with Suh greatly re-
assured. In essence, he told them that
the engineering centers program would
not be ailowed to grow at the expense-of
existing programs, and that he hoped to
secure sufficient growth in the engineer-
ing directorate’s overall budget to ac-
commodate the new initiative.

Indeed, securing major growth in the
directorate’s budget is Suh’s chief priori-
ty. The foundation’s expenditure on en-
.gineering is “‘totally inadequate,”
told Science, noting that it has su

the basic sciénces nervous about t
slice of the foundation’s pie. -

In particular, Suh says he would like
to increase support for projects involving
multiple investigators, expand the Presi-
dential Young Investigator Awards pro-
gram—a program begun last year that
provides a flexible support to young re-
searchers—and encourage more re-
search in fields such as design that do not
now have a strong science base.

‘He has already begun to put his stamp
on the engineering directorate by with-

_holding 10 percent. of the directorate’s
budget for this year for possible repro-
. gramming into priority areas. He has told
. program managers that the money will
be available for high-risk; high-return
. projects, _

As for the grumbling in the communi-
ty, Suh says ““It is what you expect when
" you do thmgs drﬂ'erently :

! - —CotiN NORMAN
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| Europeans AdoptR&D Plan

‘European Economic Community (EEC) agreed on 19 December to a major
- ‘shift in the focus of their joint research efforts aWa_y from topics such as
‘nuclear power and radiation protection-—which have dominated these
"+ efforts since the community was established in the 1950’s—toward techno-
.logical fields that are likely to strengthen Europe’s ablhty to compete
‘commercially with the United States and Japan.

The shift is embodied in a 5-year, $1-billion package of research projects
which was approved by the ministers largely at the urging of the outspoken
commissioner for industry and research, Etienne Davignon, who has just

. reached the end of his 4-year term of office.
Davignon was largely responsible for one of the most 51gn1ﬁcant develop-
ments in European technology policy in recent years, the EEC’s strategic
program in information technology (ESPRIT). The program, which will cost
$1.3 billion over 5 years, will be jointly finahced by the commission and
European companies and is a direct response to the challenge from U.S. and
Japanese computer industries. Full funding for the second year's operation
of ESPRIT was approved at last week’s meeting.

The broader research package represents an attempt to apply thé same

from materials processing to biotechnology. The biggest new element in the
package, for example, is a program known as basic research in industrial

. together from universities, research institutes, and industrial laboratories to
work on topics of industrial interest in more than one EEC member country.

design. According to Cyril Sllver head of the EEC’s new techno!og
division who is responsible for the BRITE program, the aim is to adapt to a
European setting many of the ideas that have been exploredin the United
States in the past few years on ways of stimulating innovation in strategical-
~ ly important fields wuhout requiring massive govemment~d1rected mterven-
tlon
"Other new initiatives included in the package are a $45-rmlhon 4-year
_program to support efforts in biotechnology, primarily for research and
training activities in national institutions, and a $50-million program aimed

* at stimulating greater cooperation between research groups in differen
EEC countries.,

Working within severe budgetary limitations, the ministers we
cut some of their existing research activities t
new programs, into the safety of
which was previously a separate project, is now to be made the responsibit-

- ity of the EEC’s Joint Research Center at Ispra in Italy, but w1thout any
extra funding being provided to the center,

The largest single cut will come in the fusion program by far the biggest

the next 5 years, but the ministers cut this back to $690 million, which wll

. mean a reduction in the EEC’s overall fusion efforf. About half of this sum
' will be spent in the next 2 years zlone, allowing full operation .of the Joint
Europearnt Torus {JET) at Culham in the United Kingdom, The cuts will be

" absorbed by stretching out the technology research programs that are
directed by the next step after JET.

- The overall package. of .$1 billion over a 4- to S-year period was
considerably smaller than the commission of the EEC had originally asked
for, largely as a result of pressure from the British and German govern-
ments. However, the ministers agreed that almost héx_lf of this sum will be
-spent in the first 2 years; a review will be carried out at the end of this period

to assess whether increased support is Justified. —Davib Dickson

: Brussels. Research miniéters from the: ten member countries of the '

approach to a variety of precompetitive research projects in fields ranging

technologies for Europe (BRITE), which aims to get résearch workers

The minist eed & : 'ommumty s research
get to BRITE over 1he next 4 years. Fields in Wth i

reactors, for example, -

item in the total package. The commission had asked for $790 million over _

ok
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